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ABSTRACT 

Acoustic  pressure  pattern  due  to  a  vibrating  axisymmetric  body  in  a 
semi-infinite  fluid  medium  is  calculated  using  the  results  of  FIST  program  in 
conjunction  with  the  method  of  images  developed  in  the  analysis. 


ADMINISTRATIVE  INFORMATION 

This  technical  memorandum  was  prepared  under  project  No.  K96714,  Acoustic 
Measurement  Program,  Principal  Investigator  J.  Miranda  Code  38.  The  sponsoring 
activity  is  Naval  Underwater  Systems  Center.  The  author  of  this  memorandum  is 
located  at  Naval  Underwater  Systems  Center,  New  London  Laboratory,  New  London, 
CT  06320 
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INTRODUCTION 

Far  field  and  near  field  acoustic  pressure  patterns  are  calculated  for  a 
cylindrical  transducer  vibrating  in  a  semi-infinite  fluid  medium.  The  method 
of  images  is  developed  to  calculate  the  acoustic  pressure  in  semi-infinite 
fluid  using  the  results  of  FIST  program.  FIST  program  calculates  the  radiated 
and  scattered  acoustic  pressure  due  to  an  axisynmetric  body  in  an  infinite 
fluid  medium. 


ANALYSIS 


The  method  of  images  is  used  here  to  study  the  acoustic  wave  propagation 
in  a  semi-infinite  fluid  medium  due  to  vibrating  axisynmetric  structure. 


First  we  derive  here  the  equations  for  a  structure  composed  of  several 
axisynmetric  components  with  variously  oriented  axis  of  rotation.  Then,  from 
that  expression,  derive  the  expression  for  mirror  image  structure. 

The  Helmholz  boundary  value  problem  gives  the  pressure  joCC  i)  at  a 
point  in  aji_  infinite  fluid  medium  due  to  prescribed  pressure  fOrn  and 

velocity  \/rn  distributions  on  *M'  number  of  cavities. 


M  ^  M 
pert;-  2>m  =  Z 

m  =  i  i 


f  > ) 


Each  of  the  above  m  variables  can  be  expressed  in  their  own  cylindrical 
coordinate  systems.  Let 

M  KJm 

zl  ££  Cos  neT" 


m=.|  n^o 

,  m  =  nn  _  , 

p  -  pn  Cos  no 

n^O 


m 


(2) 


—/nn  NJrn  ==. .  m  ^  _rn  ,  _ 

V  -  ^  \/n  CosnO  (3) 

TT3"£0 

Then,  as  described  in  detail  in  the  technical  report  TR  5821,  the  pressure 
distribution  harmonic  coefficient  _  can  be  expressed  in  terms  of  the 

harmonic  coefficients  of  pressure  and  velocity  \//n  on  the 

surface  of  mth  cavity.  ** 


(4) 
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no 


Substituting  equation  (2)  into  (1)  we  have 

p-l  {sj  - 

m  =  |  mo  ^  J  ^ 

Consider  the  case  in  which  only  two  axisymmetric  bodies  oriented  in 
arbitrary  directions.  For  this  case  equation  (3)  reduces  to 


>  C05  n  (5) 


p-tfw 


ln[Cosn(91  +1  Gn  )  Vn  ^  Cos©®' 


-h 


f— In 


Pn  f  Cos  n  ©  + 


G 


•7 

n 


Vr 


C&s  n©' 


(6) 


Now  let  us  impose  the  restriction  that  one  cavity  is  the  minor  image  of 
the  other  as  shown  in  Figure  1. 


MirroR.  Pl-asJ£ 
-Free  Surface 


*  O.y.'Z) 


i 


FIGURE  1 


and 


Consider  a  point  on  the  mirror  plane.  For  this  point  ©,  =  -  ©. 

Cosn©  =  GosnC-^z.')-  CosnQ^-  Cosn© 


Substituting 


©  =  0,  =  -  Qz  into _ equation  (6)  we  get 

bCrjS'Z) -2.“f  Wn_  {poT*  Pn_ 


Vnr+ 


G 


n=o 


Vn}|Cosn© 

J  J  (7) 
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Since  cavity  1  is  the  mirror  image  of  cavity  2  and  point  P(x,y,z)  on  the 
mirror  plane  is  always  equidistant  from  any  two  corresponding  points^  one  on 
each  of  the  two  cavities,  it  is  easy  to  see  that  the  fluid  matrices  have  the 
following  relation 


Substituting  equation  (8)  into  (7)  we  get 


fD  Cr 


COS  HQ 


For  pressure  (o  C  C  ^  ) 

plane  we  can  see  that  the 


to  be  identically  zero  on  the  mirror 


Imposition  of  conditions  (10)  and  (11)  on  the  problem  gives  zero  pressure 
distribution  on  the  mirror  plane.  Therefore,  substitution  of  equations  (10) 
and  (11)  into  (6)  gives  the  pressure  at  any  point  in  the  semi-infinite  fluid 


iv— i 

IpCn&^y-'C 


no,  - 


+ 


COSH'S)  — 
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RESULTS 

Experiments  were  conducted  in  which  the  acoustic  radiation  fran  transducer 
which  was  freely  supported  at  6.75"  below  the  surface  of  the  tank  were  mea- 
sued.  The  transducer  was  a  solid  right  circular  cylinder  of  0.75"  diameter  and 
7"  length.  Two  cases  of  the  vibration  of  the  cylindrical  surface  of  the 
transducer  were  considered.  In  both  cases  the  cylindrical  surface  was 
considered  vibrating  in  breathing  mode  whereas  the  end  caps  remained 
stationary.  In  the  first  case  all  the  points  were  vibrating  harmoneously  with 
unit  velocity  normal  to  the  surface,  whereas,  in  the  second  case  points  along 
cylindrical  surface,  even  though,  were  vibrating  with  unit  velocity  normal  to 
the  surface,  but  with  a  phase  shift  given  by  \/  &  where  |<_  =.  CO/C  •  c 
is  sound  velocity  in  water.  The  excitation  frequencies  in  both  cases  were 
20,000  Hz  and  50,000  Hz.  A  string  of  hydrophones  located  at  offset  distances 
of  4,  6,  8,  and  10"  frcm  the  transducer  and  at  a  depth  of  6.75",  7.75",  9.50", 
11.25",  and  13"  fran  the  surface  measured  the  acoustic  pressure  radiated  by  the 
transducer.  There  were  in  all  twenty-one  hydrophones,  located  on  a  straight 
segment  at  1°  apart.  Each  hydrophone  measured  amplitude  of  the  acoustic 
pressure  but  did  not  account  for  phase  difference.  The  amplitude  of  acoustic 
pressure  was  measured  at  all  the  hydrophones  at  a  given  depth  and  then  the 
string  was  lowered  to  a  new  depth  for  additional  measurements.  In  all, 
readings  were  taken  with  hydrophone  string  located  at  five  different  depths  as 
shown  in  Figure  2. 

Analysis  was  performed  to  simulate  the  above  experiment.  Since  the  trans¬ 
ducer  was  located  in  a  tank  which  had  a  free  surface  frcm  which  the  acoustic 
waves  reflect,  analysis  used,  as  described  earlier,  the  method  of  images.  As 
shown  in  Figure  2,  transducer  and  its  image,  which  are  located  equidistant  frcm 
the  surface,  but  the  image  having  velocity  distribution  which  is  180°  out  of 
phase  with  the  transducer,  vibrate  at  same  frequency  in  an  infinite  fluid 
medium.  The  pressure  distribution  generated  by  this  set  is  identical  with  the 
pressure  distribution  generated  by  one  transducer  below  the  free  surface.  Since 
the  string  of  twenty-one  transducers  was  symmetric  with  respect  to  the  central 
plane  normal  to  the  axis  of  rotation  as  shown  in  Figure  2,  the  analysis  was 
performed  for  eleven  transducers  for  the  first  case  since  velocity  distribution 
was  also  symmetric  with  respect  to  the  central  plane.  All  twenty-one 
transducers  were  used  in  the  second  case  because  of  the  nonsynmetry  of  the 
velocity  distribution.  Absolute  magnitude  of  the  acoustic  pressure  was 
calculated  at  five  different  depths,  that  is,  at  total  of  fifty-five  locations 
in  the  first  case  and  at  total  of  one-hundred-five  locations  in  the  second 
case.  Following  two  techniques  were  performed  for  averaging. 


(13) 

(.14) 


6 


TM  No.  841087 


Where  N=55  Case  I,  N=105  Case  II,  fT  is  the  legation  of  a  given  hydrophone  in 
2,)  coordinate  system  and  clj  is  the  offset  distance  of  the  string. 

Calculations  were  performed  at  four  different  offset  distances  as  shown  in 
Figure  2. 

Further,  calculations  were  performed  at  20,000  and  50,000  Hz  to  give  the 
acoustic  pressure  distribution  along  the  points  5°  degrees  apart  on  the 
circumference  of  circles  of  6",  10",  and  204"  radii  for  Case  I  and  of  204" 
radius  for  Case  II.  These  results  are  plotted  in  Figures  3  to  8.  In  Figures  5 
and  6  the  solid  line  refers  to  the  acoustic  pressure  in  infinite  medium  whereas 
the  dotted  line  for  semi-infinite  medium.  In  Figures  3  and  4  the  results  are 
presented  for  pressures  in  semi-infinite  medium.  The  solid  line  refers  to  the 
pressure  distribution  for  10"  radius  whereas  the  dotted  line  refers  to  the 
results  on  6"  radius.  Figures  7  and  8  show  the  farfield  pressure  in  an 
infinite  fluid  medium  for  Case  II. 

Table  1  gives  for  Case  I  velocity  distribution  the  average  DB  level  given 
by  equations  (13)  and  (14),  and  far  field  pressure  at  £?  -O  normalized  to 
offset  distance  dj  as  given  by  equation  15 

^e2QL°sflP204l  •  204.  /  djj-  (15) 

0.2145  for  f  =  50,000  Hz 
0.1158  for  f  =  20,000  Hz 

Table  II  gives  average  DB  level  given  by  equations  13  and  14  for  Case  II 
velocity  distribution. 


P2 


204 
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RESULTS  FOR  f  =  20,000  Hz 


dj 

(13) 

(14) 

(15) 

4 

11.98 

11.63 

15.43 

6 

8.47 

7.90 

11.91 

8 

9.06 

8.73 

9.41 

10 

8.42 

7.66 

7.47 

RESULTS  FOR 

f  =  50,000 

Hz 

dj 

(13) 

(14) 

(15) 

4 

12.76 

12.42 

20.78 

6 

11.29 

11.02 

17.26 

8 

10.58 

9.30 

14.76 

10 

10.66 

10.37 

12.82 

NORMALIZED  AVERAGE  DB  LEVEL  USING 
FORMULAS  (13),  (14),  (15)  FOR 
UNIFORM  VELOCITY,  CASE  I, 
DISTRIBUTION 


TABLE  I 
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RESULTS  FOR  f  =  20,000  Hz 


dj 

(13) 

(14) 

4 

-2.04 

-2.26 

6 

-7.08 

-7.38 

8 

-8.49 

-8.70 

10 

-11.2 

-11.70 

RESULTS  FOR  f  =  50, 

000  Hz 

dj 

(13) 

(14) 

4 

-1.15 

-2.48 

6 

-5.85 

-7.04 

8 

-8.37 

-9.77 

10 

-9.05 

-10.20 

NORMALIZED  AVERAGE  DB  LEVEL  USING 

FORMULAS  (13) 

AND  (14) 

FOR 

i  lex. 

Q.  VELOCITY,  CASE  II, 


DISTRIBUTION 


TABLE  2 
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Pressure  on  10"  Radius  Circle 
Pressure  on  6"  Radius  Circle 


DB  Pressure  Variation  due  to  Transducer  Vibrating  at  f=20, 000  Hz  in 
Semi -infinite  Fluid  with  Uniform  Velocity  Distribution 


Figure  3 
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Pressure  on  10“  Radius  Circle 
Pressure  on  6"  Radius  Circle 


DB  Pressure  Variation  Due  to  Transducer  Vibrating  at  f=50,000  Hz  in 
Semi -Inf ini te  Fluid  with  Uniform  Velocity  Distribution 

Figure  4 
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- Infinite  Fluid 

. Semi -Infinite  Fluid 

DB  Pressure  Variation  at  Far  Field  due  to  Transducer  Vibrating 
At  f=20,000  Hz  with  Uniform  Velocity  Distribution 


Figure  5 
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Infinite  Fluid 
Semi -Infinite  Fluid 


DB  Pressure  Variation  at  Far  Field  due  to  Transducer  Vibrating 

At  50,000  Hz 


Figure  6 
14 


DB  Pressure  Variation  in  Infinite  Fluid  at  Far  Field  Due  to 
Transducer  Vibrating  at  20,000  Hz  With 
Velocity  Distribution 


Figure  7 
15 
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Field  Due  to 
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APPENDIX  A 

FIST  MODEL  AND  COMPUTATIONS 


Transducer  is  a  solid  right  circular  cylinder  of  7"  length  and  0.75" 
diameter.  As  shown  in  figure  A-l,  the  generator  of  the  cylinder  is  divided 
into  62  segments.  Stations  4  to  60  are  subject  to  unit  velocity  normal  to  the 
surface  for  Cases  I  and  II  whereas  stations  1  to  3  and  61  to  63  on  the  end  caps 
remain  stationary.  Input  velocity  distribution  represent  the  motion  in 
breathing  mode,  i.e.,  n  =  o  in  equations  1  to  9. 

Equation  12  reduces  to 


j=>crs>,B)  = 


A-L 


where  superscripts  1  and  2  refer  to  the  transducer  and  its  image,  respectively. 

Computations  of  fluid  matrices  jj— )]  and  [Gj  requires  geometrical 
information  supplied  by  figure  A-l,  and  the  locations  of  exterior  points,  both 
as  listed  in  the  input  data  for  FIST  program. 

The  output  of  FIST  program  follows  the  listing  of  the  input  to  FIST 
program.  The  message  "ERROR  OF  ITERATION  FACTOR"  is  0  signifies  that  the 
frequency  of  excitation  is  not  at  one  of  the  interior  resonance  frequencies  and 
as  a  result  analysis  do  not  require  use  of  interior  points.  Three  columns  of 
numbers  under  the  title  "TOTAL  ACOUSTIC  PRESSURE  ON  EXTERIOR  POINTS"  are  the 
real  part,  imaginary  part  and  the  absolute  magnitude  of  the  complex  pressure  in 
infinite  medium  at  the  locations  of  hydrophones.  In  the  listing  of  the 
exterior  points  in  the  FIST  input  data,  there  are  210  points  which  represent 
ten  sets  of  twenty-one  numbers,  each  set  refering  to  a  string  of  twenty-one 
hydrophones  at  a  given  depth.  The  first  set  of  twenty-one  numbers  refers  to 
the  string  of  hydrophones  with  respect  to  the  transducer  and  the  second  set 
refers  to  the  same  string  of  hydrophones  with  respect  to  the  "image" 

transducer.  The  string  of  hydrophones  are  located  at  five  different  depths 

giving  ten  sets  of  exterior  points.  The  complex  sum  of  pressures  at  jth 
hydrophone  due  to  transducer  and  its  image  gives  the  acoutic  pressure  at  jth 
hydrophone  in  semiinfinite  medium.  In  the  listed  output  there  are  five  sets  of 
results,  each  set  refers  the  results  to  a  hydrophone  string  located  at  one  of 
the  five  prescribed  depths.  At  the  bottom  of  each  set  these  results  are 
averaged  using  the  formulas  13  and  14,  for  N=  21  and  at  the  end  of  the  output 

average  level  of  acoustic  pressure  using  formulas  13  and  14  for  N=105  are 

calculated. 


A-l 


A- 3 


IMPUT  TO  fist  PROGRAM 

RUBEGA  CYLINDER  IN  SErtl-INKINITE  KLU1P , F=5U0U0 , HZ 
0.00009388, 3 141 59. 265, 58308., 63,0,0, 0,0 
210,0  r  CO  c 

"3*5,0. ,90. ,0. 

-3. 5, 0.125, 90., 90. 

"3*5,0*25,90* ,90* 

-3.5,0.375,0. ,90* 

-3.375,0,375,0.,0. 

-3.25,0.375,0*,0, 

•3,125,0,375,0. ,0* 

•3,0,0,375,0.,0. 

•2.875,0,375,0.,0. 

-2,75,0.375, 0,,0. 

"2.625,0.375,0* ,0. 

•2 , 5 , 0 , 375 , 0. , 0, 

-2.375,0.375,0. ,0. 

-2.25,0.375,0. ,0, 

-2.125,0.375,0. ,0. 

"2,0,0.375,0. ,0, 

"1. 875,0, 375, 0.,0, 

•1.75,0.375,0. ,0. 

-1. 625,0. 375, 0.,0. 

-1.5,0.375,0. ,0. 

-1. 375,0, 375, 0.,0, 

•1.25,0.375,0. ,0, 

-1.125,0.375,0. ,0, 

"1,0,0.375,0. ,0. 

-.875,0.375,0. ,0, 

-0. 75,0. 375, 0,,0, 

-0. 625,0. 375, 0.,0. 

-0 . 5 , 0 , 375 , 0 , , 0 , 

"0.375,0.375,0, ,0, 

-0.25,0,375,0, ,0. 

-0, 125,0, 375, 0,,0. 

0,  ,0.375,0, ,0, 

0,125,0.375,0, ,0,  ] 

0.25,0. 375, 0.,0. 

0,375,0,375,0, ,0, 

0,5,0,375,0,,0, 

0.625,0.375,0. ,0, 

0,75,0.375,0. ,0, 

0, 875,0. 375, 0,,0. 

1 ,0,0.375,0, ,0, 

1.125,0. 375, 0,,0, 

1,25,0.375,0. ,0, 

1. 375,0. 375, 0,,0, 

1,5,0,375,0. ,0, 

1.  625,0. 375, 0.,0, 

1 .75,0,375, 0,,0, 

;  1, 875,0. 375, 0.,0, 

2.00,0.375,0. ,0, 

2,125,0. 375, 0.,0. 

|  2,25,0.375,0, ,0, 

I  2.375,0, 375, 0,,0, 

1  2.50,0.375,0, ,0. 

!  2,625,0,375,0.,0, 

!  2,75,0.375,0, ,0. 

2,875,0, 375,0. , 0. 

3.0,0,375,0. ,0. 

3,125,0,375,0,,0, 

3,25,0,375,0. ,0. 
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3.375,0.375,0, ,0, 
3,5,0.375,-90. ,0. 
3,5,0.25,-90. ,-90, 
3,5,0.125,-90. ,-90, 

3,5,0, ,0,,— 90, 

-1,05796194 
-0,95030659 
-0.84324503 
-0,73670733 
-0.63062543 
-0,52493197 
•0,41956085 
-0.31444669 
-0,20952460 
-0,10473038 
0.00000000 
0,10473038 
0,20952460 
0.31444669 
0.41956085 
0,52493197 
0,63062543 
0,73670733 
0.843245U3 
0,95030659 
1.05796194 
-1,05796194 
•0,95030659 
-0,84324503 
-0,73670733 
•0,63062543 
-0,52493197 
-0,41956005 
•0,31444669 
-0.20952460 
•0.10473038 
0,00000000 
0,10473038 
0,20952460 
0,31444669 
0,41956085 
0,52493197 
0,63062543 
0,73670733 
.0,84324503 
0,95030659 
1,05796194 
-1,05796194 
-0,95030659 
•0,84324503 
-0,73670733 
•0,63062543 
-0,52493197 
-0,41956085 
•0,31444669 
-0.20952460 
-0.10473038 
0, 00000000 
0.10473038 
0 . 20952460 
0,31444669 


£xlT  POl/UTS. 

6 , OOOOoOOO 
6 , OOOOOOoO 
6. OOOOoOOO 
6, OOOOoOOO 
6. OOOOOOoO 
6.00000000 
6,00000000 
6. OOOOOOOO 
6. OOOOoOoO 
6,00000000 
6,00000000 
6, OOOOoOOO 
6. OOOOoOOO 
6, OOOOoOOO 
6,00000000 
6,00000000 
6,00000000 
6,00000000 
6,00000000 
6, OOOOoOOO 
6,00000000 

14.77326682 
14,77328682 

14.77326682 

14.77320682 
14.77320662 
14,77328602 

14.77320602 

14.77320602 
14,77320602 
14,77320602 

14.77320602 

14.77320602 

14.77320682 

14.77320682 

14.77320662 

14.77320602 
14,77320602 

14.77320662 

14.77320662 

14.77320682 
14,77328682 

6,08276272 
6.082702/2 
6.08270272 
6,082762/2 
6 , 0827o27 2 
b,0827o272 
6.0827o272 
6.0827O272 
6.0827o2?2 
6,08270272 
6,06276272 
6.08276272 
6.u827u2/2 
o.0827o272 


TM  No.  841087 


0,41956085 
0,52493197 
0.63062543 
0,73670733 
0,84324503 
0.95030659 
1.05796194 
-1,05796194 
-0,95030659 
•0,84324503 
-0.73670733 
-0.63062543 
-0,52493197 
-0.41956085 
-0,31444669 
-0,20952460 
-0.10473038 
0,00000000 
0,10473038 
0,20952460 
0,31444669 
0,41956085 
0,52493197 
0,63062543 
0,73670733 
0,84324503 
0,95030659 
1,05796194 
-lj 05796194 
ui  -0,95030659 
-0,84324503 
-0,73670733 
-0,63062543 
-0,52493197 
-0,41956085 
-0,31444669 
-0,20952460 
-0,10473038 
0,00000000 
0,10473038 
0,20952460 
0,31444669 
0.41956085 
0,52493197 
0,63062543 
0,73670733 
0,84324503 
0,95030659 
1,05796194 
-1,05796194 
•0,95030659 
•0,84324503 
-0,73670733 
-0,63062543 
-0,52493197 
-0,41956085 
-0,31444669 
-0,20952460 
-0,10473038 
0,00000000 
0,10473038 


5,08275272 
6 , 0827o27 2 
6,0827o272 
6,08276272 
O.08276272 
6,0827o2/2 
6.0827o272 

15.69235516 

15.69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

15.69235516 

15.69235516 

15.69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

15,69235516 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60018921 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60016921 

6,60018921 

6,60018921 

6,60016921 

6,60016921 

17.32231140 

17.32231140 

17.32231140 

17,32231140 

17,32231140 

17,32231140 

17.32231140 

17.32231140 

17.32231140 

17.32231140 

17.32231140 

17.32231140 


•:i>  £ 

•l£ 

O  fe 


hi 


0,20952460 
0.31444669 
0,41956065 
0,52493197 
0,63062543 
0,73670733 
0,84324503 
0,95030659 
1,05796194 
-1,05796194 
-0,95030659 
-0,84324503 
-0,73670733 
•0,63062543 
-0,52493197 
-0,41956085 
-0,31444669 
-0,20952460 
-0, 10473038 
0,00000000 
0,10473038 
0,20952460 
0,31444669 
0,41956085 
0,52493197 
0,63062543 
0,73670733 
0,84324503 
0,95030659 
1,05796194 
-1,05796194 
-0,95030659 
-0,84324503 
-0,73670733 
-0,63062543 
-0,52493197 
-0,41956085 
-0,31444669 
-0,20952460 
-Qi 10473038 
0,00000000 
0,10473038 
0,20952460 
0,31444669 
0,41956085 
0,52493197 
0,63062543 
0,73670733 
0,84324503 
0,95030659 
1,05796194 
-1,05796194 
-0,95030659 
-0,84324503 
-0,73670733 
-0,63062543 
-0,52493197 
-0,41956085 
-0,31444669 
-0,20952460 
-0,10473038 


17.32231140 

17.32231140 

17.32231140 

17.32231140 

17.32231140 

17.32231140 

17.32231140 

17.32231140 

17.32231140 

7. 50000000 

7.50000000 

7 , 50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

7,50000000 

18,97366524 

18.97366524 

18.97366524 

18.97366524 

18,97366524 

18,97366524 

18.97360524 

18,97366524 

18,97366524 

18,97366524 

18,97366524 

18,97366524 

18,97366524 

18,97366524 

18,97366524 

18,97366524 

18.97366524 

18.97366524 

18.97366524 

18,97366524 

18. 97360524 

8,66386127 

8,66386127 

8,66386127 

8 . 66380 1 27 

8.66386127 

8.66380127 

8,6638ol27 

8.66386127 

8.66386127 

8.66386127 


O 


© 

© 

9 

Q 

3 

0 

0 

$ 

© 

$ 


> 

^1 


0,00000000 

8.66386127 

0,10473038 

8 ,  b630ol 27 

0,20952460 

Q  ,  66  38o 1 27 

0.31444669 

8 ,6638ol27 

0,41956085 

8,66386127 

0,52493197 

8,66386127 

0,63062543 

8 , 6638ol 27 

0,73670733 

8.66386127 

0,84324503 

8,d638o127 

0,95030659 

8.66386127 

1.05796194 

8. 6638ol27 

-1,05796194 

20,64128113 

-0,95030659 

20.64126113 

-0,84324503 

20.64126U3 

-0,73670733 

20,64128113 

-0,63062543 

20,64128113 

-0,52493197 

20,64126113 

-0,41956085 

20,64128113 

-0,31444669 

20,64126113 

-0,20952460 

20,64126113 

-0,10473038 

20,64126113 

0,00000000 

20,64128113 

0,10473038 

20,64126113 

0,20952460 

20,64126113 

0,31444669 

20,64126113 

0,41956085 

20,64128113 

0,52493197 

20,64120113 

0,63062543 

20,64126113 

0,73670733 

20,64128113 

0,84324503 

20,64120113 

0,95030659 

20,64120113 

1,05796194 

20,64126113 

0 

1 

"0 

-0 

0 

-0 

*0 

0 

-0 

-0 

0 

0 

-0 

0 

0 

■  0 

0 

0 

-0 
0 
0 
0 
0 
•  4 
4 
1 

■•5 

3 

2 


uuuuuuuu 
,00000000 
,43467417 
62211674 
97551024 
,22594151 
.77908862 
,90324056 
,00614166 
,89790088 
,78673023 
,21395807 
,97273511 
,63168693 
,42358002 
.99992454 
44570231 
,61245197 
,97813809 
,23788899 
,00000000 
,00000000 
,00000000 
,85230112 
,21833992  . 
,18509579 
,24860001 
,37776613 
.31214619 


0 

0 

0 

-0 

>0 

0 

-0 
•  0 

0 

•  0 
-0 
0 

■  0 

-0 

0 

-0 

-0 

0 

0 

•  0 

0 

0 

5 

>2 

-3 

5 

-1 

-4 

4 


,00000000 

,00000000 

,90058780 

,78292447 

,21995394 

,97414088 

,62691385 

,42913464 
,99998111 
,44019771 
,61729693 
,97684288 
,23191915 
,77522361 
,90585870 
.01228309 
,89518124 
,79050779 
,2079564b 
,97129238 
,00000000 
,00000000 
,38792706 
,34199286 
,35191965 
, 25597  B 1 1 
,21735632 
,19767284 
,86659431 


o;o0OOQQOO 
0,78164911 
-0,90147685 
0,00204707 
0,89969599 
-0, 78419638 
-0,21795653 
0,97367644 
-0,62850702 
-0,42728433 
0,99996644 
-0,44203442 
-0,61568552 
0,97727871 
-0,23391132 
-0,77392918 
0,90672451 
-0,01432950 
-0,89426637 
0,79175961 
0,00000000 
O.OOOPOUOO 
-3,36054945 
-2,33205366 
5,38791561 
-2,35192204 
-3,34327722 
5,25839281 
-1,22809553 


'Jet-ociTY  pisreiauTiQhJ  cA$efl  , 

0,00000000  J  0,00000000  _  „  ,  . 

0,22i^50658r  0,97505790'*'Jnr>Cy*J 


0,00000000 

0.62371844 

0,43282947 

*6,99999791 

0,43651703 

0,62051272 

*0,97595847 

0,22793470 

0,77780390 

•0,90411735 

0,00818820 

0,89699811 

-0,78799194 

-0,21195842 

0,97225797 

•0,63327217 

-0,42172348 

0,99989730 

-0.44753516 

•0,61083281 

0,00000000 

0,00000000 

4,21146822 

-4,85708618 

0,01102948 

4,84749651 

-4,22519302 

-1,17433393 

5,24609756 


•0,97460145 

9,62531734 

0,43698319 

*0,99999160 

0,43635744 

0.61890579 

-0,97640270 

0.22992788 

0,77651602 

-0,90498990 

0,01023662 

0,89609152 

-0,78925157 

-0,20995788 

0,97177720 

•0.63485622 

-0.41986862 

0,99966589 

0,00000000 

0,00000000 

-5,25354099 

1.20660710 

4,20457983 

-4,86184978 

0.02205891 

4,84267282 

-4,23202944 


*0,22394644 

*0,78037059 

9,90235996 

-0,00409414 

-0,89880073 

0,78546524 

0,21595776 

-0,97320771 

0,63009757 

0,42543307 

•0,99994755 

0,44386929 

0,61407006 

-0,97771043 

0,23590066 

0,77263027 

-0,90758491 

0,01637566 

0,00000000 

0,00000000 

1,19585395 

-5,25108147 

3,36916423 

2,32210588 

-5,38788176 

2,36183766 

3,33461928 


TM  No.  841087 


A- 3 


-5,38782549 

2,37175322 

3,32595086 

-5,26315832 

1,24956346 

4.17684841 

-4.88070059 

0,06618038 

4.82317114 

-4,25919819 

-1,12045431 

5,23325253 

0.00000000 


-0,03309081 
-4,83782434 
4,23884487 
1.15279043 
-5,24102592 
3,40348315 
2,28221822 
-5,38752031 
2,40141153 
3 , 299846o5 
-5. 27013663 
1.28172851 
0.00000000 


-4,19075060 

4,87131834 

-0,04411745 

-4,83296061 

4,24564314 

1,14201653 

-5,23845482 

3,41202426 

2,27221537 

-5,38737392 

2,41128683 

3,29112267 

0,00060000 


-3,38634992 

-2,30217671 

5,38774633 

-2,38164926 

-3,31726861 

5,26550627 

-1.26029718 

-4,16987419 

4,88636549 

-0,07720632 

-4,81824207 

4,26594305 

0,00000000 


-1,16356468 
5,24357224 
-3,39491963 
r2, 29220223 
5,38764429 
•2,39153528 
-3,30856466 
5,26783228 
-1,27101552 
-4,16287565 
4,89000130 
-0,08823193 
0,00000000 


-5,26078653 

1,23883462 

4,18381166 

-4.87601948 

0.05515417 

4,82807589 

-4.25242996 

-1,131237/5 

5,23586464 

-3,42055893 

-2,26222157 

5.38720465 

0,00000000 


O 


FIST  OUTPUT 


****  THE  PROBLEM  SULKED  HERE  15  R  UB  EG  A  CY  14  ND 


FOLLOWING 

ARE  X,Y  COORDINATES. ALPHA! 

AND  ALPHL  ANGL 

3,50000 

0,00000 

90,00000 

0,00000 

3.50000 

0,12500 

90,00000 

90,00000 

3.50000 

0.25000 

0,37500 

90,00000 

90,00000 

90;ooQQQ 

3.50000 

0,00000 

3,37500 

0,37500 

0,00000 

0,00000 

3.25000 

0,37500 

0,00000 

0,00000 

3,12500 

0,37500 

0,00000 

0,00000 

3,00000 

0,37500 

0,00000 

0,00000 

2.87500 

0,37500 

0,00000 

0,00000 

2,75000 

0,37500 

0,00000 

0,00000 

2,62500 

0,37500 

0.00000 

0,00000 

2,50000 

0,37500 

0,00000 

0,00000 

2,37500 

0,37500 

■  0,00000 

0,00000 

2,25000 

0,37500 

0,00000 

0,00000 

2,12500 

0,37500 

0.00000 

0,00000  . 

2,00000 

0,37500 

0,00000 

0,00000 

1,87500 

0,37500 

0,00000 

0,00000 

1,75000 

0.37500 

O.OOoOu 

0,00000 

1,62500 

0,37500 

0,00000 

0,00000 

1,50000 

O.37SO0 

0. 00000 

0,00000 

1,37500 

0,37500 

0,00000 

0,00000 

1,25000 

0.37500 

0,00u00 

0,00000 

1.12500 

0,37500 

0 , OOuOO 

0,00000 

1,00000 

0,37500 

0,00000 

0,00000 

0,87500 

0,37500 

0 , OOoOo 

0,00000 

0,75000 

0,37500 

0,00000 

0,00000 

0,62500 

0,37500 

0,00000 

0,00000 

0,50000 

0,37500 

0,00000 

0,00000 

0,37500 

0,37500 

0, OOOOO 

0,00000 

0,25000 

•  0,37500 

0,00000 

0,00000 

0,12500 

0,37500 

0, OOoOO 

0,00000 

0,00000 

0,37500 

0,00000 

0, ouooo 

0,12500 

0,37500 

0,00000 

0,00000 

0,25000 

0,37500 

0 , OOoOO 

0, OOOOO 

ER 


TM  No.  841087 


A- 10 


0,37500 

0,37500 

O.OOOOu 

0,00000 

0,50000 

0.375U0 

0,00000 

0,00000 

0.62500 

0,37500 

0,00u00 

0,00000 

0.75000 

0,37500 

O.OOUOU 

0,00000 

0.87500 

0,37500 

0,00000 

0,00000 

1,00000 

0,37500 

0,00000 

0,00000 

1,12500 

0,37500 

O.OOoOO 

0,00000 

1,25000 

0,37500 

0,00000 

0,00000 

1,37500 

0,37500 

O.OOoOO 

0,00000 

1,50000 

0,37500 

0,00000 

0,00000 

1 ,62500 

0,37500 

0,00000 

0,00000 

1,75000 

0,37500 

0,00000 

0,00000 

1.87S00 

0,37500 

0,00000 

0,00000 

2.00000 

0,37500 

0,00000 

0,00000 

2 , 12500 

0,37500 

0,00000 

0,00000 

2.25000 

0,37500 

0,00000 

0,00000 

2.37500 

0,37500 

0,00000 

0,00000 

2,50000 

0,37500 

0,00000 

0.00000 

2,62500 

0,37500 

0,00000 

0,00000 

2,75000 

0,37500 

0,00000 

0,00000 

2,87500 

0,37500 

0.00000 

0,00000 

3,00000 

0,37500 

0,00000 

0,00000 

3,12500 

0,37500 

0,00000 

0,00000 

3,25000 

0,37500 

0,00000 

0,00000 

3.37500 

0,37500 

0,00000 

0,00000 

3.50000 

0,37500 

-90,00000 

0,00000 

3,50000 

0,25000 

-90,00000 

-90,00000 

3,50000 

0,12500 

-90,00000 

790, 00000 

3,50000 

0,00000 

0,00000 

•90,00000 

FOLLOWING  IS  THE  TABLE  Of  &JCTERJQR  POINTS 


NO 

A-COORl), 

¥  £OORD 

1 

Tl,  057962 

6,000000 

2 

-0,950307 

6,000000  . 

3 

-0,843245 

6,000000 

4 

-0,736)07 

6,000000 

5 

•0, 630625 

6,000000 

6 

•0,524932 

6,000000 

7 

-0,419561 

6,000000 

8 

-0,314447 

6,000000 

9 

-0,209525 

6,000000 

10 

•0,104730 

6,000000 

11 

0,000000 

6,000000 

12 

0,104730 

6;oooooo 

13 

0,209525 

6,000000 

14 

0,314447 

6,000000 

15 

0,419561 

6,000000 

16 

0,524932 

6,000000 

17 

0 . 630o25 

6,000000 

16 

0,736707 

6,000000 

19 

0,843245 

6,000000 

20 

0,950507 

6,000000 

21 

1,057962 

6,000000 

22 

-1,057462 

14,773287 

23 

-0,950507 

14,773287 

24 

-0,843245 

14,773287 

2b 

-0,73670/ 

14,773287 

26 

-0,630623 

14,773287 

27 

-0,524932 

14.773287 

-0, 419561 

14,773287 

-0,314447 

14.773287 

-0,209525 

14,773287 

*-0, 104/30 

14,773287 

0 , OoOOOO 

14,773287 

0,104730 

14,773287 

0,209525 

14,773287 

0,314447 

14,773287 

0,419561 

14,773287 

0,524932 

14,773287 

0 ,630025 

14,773287 

0,736707 

14,773287 

0,843245 

14,773287 

0,950307 

14,773287 

1,057962 

14,773287 

-1,057962 

.  6,082763 

-0,950307 

6,082763 

-0,843245 

6,082763 

-0,736707 

6,082763 

-0,630625 

6,082763 

•0,524932 

6,082763 

-0,419561 

6,082763 

-0,3i4447 

6,082763 

-0,209526 

6,082763 

-0, 104/30 

6,082763 

0,000000 

6,082763 

0,104730 

6,082763 

0,209525 

6,082763 

0,314447 

6,082763 

0,4i9S61 

6,082763 

0,524932 

6,082763 

0,630625 

6,082763 

0,736/07 

6,082763 

0,843245 

6,082763 

0,950307 

6,082763 

1,057962 

6,082763 

-1,057962 

15,692355 

•0,950 Jo7 

15,692355 

-0,843245 

15,692355 

-0,736707 

15,692355 

-0, 630525 

15,692355 

-0,524932 

15,692355 

-0,419561 

15,692355 

-0,314447 

15,692355 

•0,209525 

15,692355 

-0,104/30 

15,692355 

0,000000 

15,692355 

0,104730 

15,692355 

0,209525 

15,692355 

0,314447 

15,692355 

0,419561 

15,692355 

0,524932 

15,692355 

0, 630025 

15,692355 

0,73670/ 

15,692355 

0,843245 

15.692355 

0, 950307 

15,692355 

1,057962 

15,692355 

-1,057962 

6,600189 

•0 , 950 J07 

6,600189 

-0,843245 

6,600189 

-0,736707 

6.600189 
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150 

*0,843245 

18,973665 

• 

151 

*0,736707 

18,973665 

152 

-0 ,6  J0t>25 

18.97366b 

153 

*0,524932 

18,973665 

/■ft 

154 

*0,419561 

18,973665 

'.i/ 

15b 

-0,31444/ 

18,973665 

156 

*0.209525 

18,973665 

157 

-0 , 1 u4/30 

18,973665 

158 

0 ,  OUOuOO 

18,973665 

159 

0,104730 

18,973665 

160 

0,209525 

18,973665 

■'J 

161 

0,314447 

18.973665 

162 

0,419561 

18.973665 

163 

0,524932 

18,973665 

.7 

164 

0,630t>25 

16,973665 

165 

0,736707 

18,973665 

166 

0,843245 

18,973665 

167 

0,950307 

18,973665 

168 

1,057962 

18,973665 

** 

169 

•1,057962 

8,663861 

170 

•0,950307 

8,663861 

171 

*0 ,843245 

6,663861 

o 

172 

-0,736)07 

8,663861 

173 

•0,630625 

6,66386; 

174 

•0,524932 

8,663861 

175 

•0,419$61 

8,663861 

J 

176 

-0,314447 

8,663861 

177 

*0,209525 

8,663861 

178 

•  -0,104730 

8,663861 

179 

0,000000 

8,663861 

180 

1B1 

0,104730 

0,209525 

8,663861 

8,663961  ‘ 

, 

a 

182 

0,314447 

8,663861 

183 

184 

0,419561 

0, 524932 

8,663861 

8,663861 

© 

185 

0,63052$ 

8,663861 

186 

187 

0,736707 
.  0,843245 

8,663861 

8.663961 

168 

0, 950307 

8,663861 

189 

1,057962 

8,663861 

190 

•1,057962 

20,641281 

191 

-0, 950307 

20,641281  . 

192 

•0,843245 

20,641281 

filh 

193 

-0,736707 

20,641281 

194 

*0,630625 

20,641281 

195 

196 

-0,524932 

•0,419561 

20,641281 

20,641281 

B 

197 

-0,314447 

20.641281 

198 

•0,209525 

20,641281 

199 

•0,104730 

20.641281 

o 

• 

«3/ 

200 

0,000000 

20,641281 

CO 

201 

0,104730 

20,641281 

202 

0,209525 

20,641281 

1—* 

203 

0.314447 

20,641281 

o 

00 

204 

0,419561 

20,641281 

20b 

0,524932 

20,641281 

206 

0,630625 

20,641291 

207 

0,736707 

20,641281 

208 

0.843245 

’  20,641281 

<d? 

209 

0,95030/ 

20,641281 

210 

1,057962 

20,641281 

& 

o 


SEG,  NO 

A9PHA2 

SEG9EN 

HEIA1 

BETft2 

UESI4 

BtSl.2 

1 

1,57079637 

0,12500000 

-0,00000012 

-0,00u00012 

-0,00000012 

-0,00000012 

2 

1,57079637 

O,125000o0 

-0,00000012 

-0,00000012 

-0,00000012 

-0,09000012 

3 

1,57079637 

0,12500000 

-0,00000012 

-0,00000012 

-0,00000012 

-0,00000012 

4 

0,00000000 

0,12500000 

0,00000000 

0.00000000 

0,09000000 

0,00000000 

5 

0,00000000 

0,12500000 

0,00000000 

0 , UOQOOOOO 

0,00000000 

O.OOOOUOOO 

6 

0,00000000 

0,12500000 

0,00000000 

0 , UOOOOOOO 

0,00000900 

0,90000000 

7 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000090 

0,90000000 

e 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000090 

0, UOOOOOOO 

9 

0,00000000 

0,12500000 

0,00000000 

O.OOuOOOOO 

0,00000000 

0, UOOOOOOO 

10 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000009 

0.00000000 

11 

0,00000000 

0, 12500000 

0,00000000 

0,00000000 

0,00000000 

0.90000000 

12 

0,00000000 

0,12500000 

0,00000000 

O.OOuOOOOO 

6,00000900 

0,00000000 

13 

0,00000000 

0,12500000 

0,00000000 

0,90000000 

0,00000000 

0,90000000 

14 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

15 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

16 

0,00000000 

0,12500000 

0,00000009 

0,00000000 

0,00000000 

0,00009000 

17 

0,00000000  . 

0,12500000 

0,00000009 

0,00009000 

0,00000000 

0,90000000 

18 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00090000 

0,00000000 

19 

0,00000000 

0,12500000' 

0,00000000 

0,00000000 

0,00000090 

0,00000000 

20 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000090 

0,00000000 

21 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

22 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

23 

0,00000000 

0.12500000 

0,00000000 

OyOOOOOOQQ 

o,oooooooo 

0,00000000 

24 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,60000000 

0,00000000 

>  25 

0,00000000 

0,12500000 

0, 0D00000Q 

0,00000000 

0,00000060 

0,00000000 

JL  26 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

OfOOOOOOOQ 

£  27 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000060 

28 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

29 

0,00000000 

0,12500000 

0,00000000 

0,00900000 

0,00000000 

6,00000000 

30 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

Q.00000000 

0,00000000 

31 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

32 

0,00000000 

0,12500000 

0,00000000 

0,00900000 

0,00600000 

0,00000000 

33 

0,00000000 

0,12500000 

0,00000000 

o.oooooooo 

0,00000000 

0,00000000 

34 

0,00000000 

0,12500000 

0, 0000000Q 

0,00900000 

0,00000000 

0,00000006 

35 

0,00000000 

0, 12500000 

0,00000000 

0,00000000 

9,00000000 

0,00000006 

36 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00090000 

0,00000000 

37 

0,00000000 

0,12500000 

0,00000000 

0,08000000 

0,00000060 

0,00000000 

38 

0,00000000 

0,12500000 

0,00000009 

0,00000000 

0,66000000 

0.00000000 

39 

0,00000000 

0,12500000 

0,00000000 

9,00000000 

0,00000000 

0,00000000 

40 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

41 

0,00000000 

0,125000u0 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

42 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

43 

0,00000000 

0,12500000 

0,00000000 

0,00900000 

0,00000000 

9,00000000 

44 

0,00000000 

0, 125000U0 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

45 

0,00000000 

0, 12500000 

0,00000000 

9,00000000 

0,00000000 

0,00000000 

46 

0,00000000 

0,12500000 

0,00000000 

0,00900000 

0,00000000 

0,00000000 

47 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,90000000 

48 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0,00000000 

0,00000000 

49 

0,00000000 

0,12500000 

0,00000000 

0,00000090 

0,00000000 

0 , OOOOOOuO 

50 

0,00000000 

0,12500000 

0,00000000 

9,00000000 

0,00000000 

0,90000000 

51 

0,00000000 

0. 125OO0O0 

0,00000000 

0,00900000 

0,00000909 

0,00000000 

52 

0,00000000 

0,12500000 

0,00000000 

O.OOuOOOOO 

0,09000000 

0,90000000 

53 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

0 , OOOOOGOO 

0,00000090 

54 

0,00.000000 

0.12500000 

0,00000000 

O.OOuOOOOO 

O.OUOOOUOO 

0,00900000 

55 

0,00000000 

0,12500000 

0,00000000 

o.uouooooo 

0,90000000 

9,00000000 

56 

0,00000000 

0,12500000 

0,00000000 

O.OOUOOOOO 

0,00000000 

O.OOUOOOOO 

57 

0,00000000 

0,12500000 

0,00000000 

O.OOuOOOOO 

0,00090000 

0. UOOOOOOO 

58 

0,00000000 

0,12500000 

0,00000000 

0,00900000 

0.00000009 

0,00000000 

# 

o 

0 

0 

O 

0 

0 

O 

0 

G 

0 

0 

0 

$■ 


0 


J 


CO 

-p» 

I—* 

o 

CO 

•*4 


3 

G 


0 


■3 
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59 

0,00000000 

0,12500000 

0,00000000 

0,00000000 

.0,00000000 

0,00000000 

60 

-1,57079637 

0,12500000 

0,00000012 

0 , OOoOOOl 2 

0,00000012 

0,00000012 

61 

-1,57079637 

0,12500000 

0,00000012 

0,00000012 

0,00000012 

0,00000012 

62 

-1,57079637 

0,12500000 

0,00000012 

0,00000012 

0,00000012 

0 ,00o00012 
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THIS  TRIAL  HAS  10  DIVISIONS 

MATRIX  A 
G-  MATRIX 
H-l  MATRIX 


0 

0 

ERROR  Uf  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FAClOH  IS  0 

ERROR  UF  ITERATION  FACTOR  IS  0 

ERROR  UF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  1$  0 

ERROR  OF  ITERATION  FACTOR  1$  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  1$  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  UF  ITERATION  FACTOR  IS  ,  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  QF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

error  of  iteration  factor  Is  o 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  1$  0 

ERROR  OF  ITERATION  FACl'OR  1$  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  UF  ITERATION  FACTOR  IS  0 

ERROR  UF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  UF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  UF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 

ERROR  OF  ITERATION  FACTOR  AS  0 

ERROR  OF  ITERATION  FACTOR  IS  0 
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ERROR 

UF 

ITERATION 

FACTOR 

TS 

0 

ERROR 

uF 
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FACTOR 
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0 

ERROR 

uF 

ITERATION 

FACTOR 

IS 

0 

ERROR 

UF 

ITERATION 

factor 

IS 

0 

ERROR 

OF 

ITERATION 

factor 

TS 

0 

ERROR 

OF 

ITERATION 

factor 

IS 

0 

ERROR 

UF 

ITERATION 

factor 

TS 

0 

ERROR 

UF 

ITERATION 

FACTOR 

IS 

0 

ERROR 

OF 

ITERATION 

FACTOR 

TS 

0 

ERROR 

OF 

iteration 

FACTOR 

IS 

0 

ERROR 

OF 

iteration 

FACTOR 

TS 

0 

ERROR 

OF 

ITERATION 

FACTOR 

IS 

0 

ERROR 

OF 

ITERATION 

FACTOR 

TS 

0 

ERROR 

OF 

ITERATION 

FACTOR 

TS 

0 

ERROR 

OF 

ITERATION 

FACTOR 

IS 

0 

ERROR 

OF 

ITERATION 

FACTOR 

IS 

0 

ERROR 

OF 

ITERATION 

FACTOR 

IS 

0 

0 

0 

ti-1  inverse;  matrix 


h«invehse*g  matrix 


*mmmt**m*'i|*i‘ffm**  *♦***♦* 

OMEGAs  0.31415925E+Q6  MHARMg  0  WK* 

RHOWATERn  6, 938B0000E-04  CVEIj*  0 , 5B3QB0OOE+O5 


0,5397927IE|01 

mn  0 


GRID  NO  COMPLEX  PRESSURE  ABSOLUTE  PRESSURE 


1 

1 , 36458528 

1,07362199 

1,73630571 

2 

1,31300497 

0,87537545 

1,57805717 

3 

1,15552115 

0,18601660 

1,17039788 

4 

2,21181488 

•0,73893350 

2,33198357 

S 

3,40242672 

•0,10305458 

3,4039871? 

6 

4,08217287 

2,41609311 

4,74358940 

7 

2,36158848 

4.97328568 

5,50551271 

B 

-1, 26063156 

5,80575752 

5,94104528 

9 

-5.1420*986 

3,98903656 

6,50796461 

10 

-7,28695154 

•0,05608698 

7,28716803 

11 

-6,35407352 

•4,68098974 

7,89214230 

12 

-2,39204001 

-7,74158621 

8,10271645 

13 

3,06812167 

-7,62078762 

8,21521568 

14 

7,63659716 

•4,06069946 

8.64909744 

15 

9,14071178 

1,60552955 

9,28064346 

16 

6,66375542 

6,96440077 

9,63690648 

17 

1,05482602 

9,57300663 

9,63094616 

IB. 

-5,35514498 

8,08514786 

9,69779301 

19 

-9,73723793 

2,93234420 

10,16919136 

20 

-10,02657795 

-3,77673674 

10,71428967 

21 

-5,89552641 

-9,12789917 

10,86626816 

22 

1,01839554 

-10, b7945480 

10,72790241 
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23 

7,76381016 

-7,58169699 

24 

1 1 , 3449b024 

-1,02386701 

25 

10.05933857 

6,21885967 

26 

4,30382299 

10,96663284 

27 

-3,52972198 

11,03845406 

28 

-10.05230033 

6,25583649 

29 

-12.35068703 

-1,41526520 

30 

-9.29171181 

-8,07337418 

31 

-2.07449341 

-12,30774784 

32 

6,23b976b2 

-10,62348270 

33 

12,01837635 

-4,23127174 

34 

12,66996479 

4.16537619 

35 

7,78675604 

10,91548252 

36 

-0,61296248 

13,01232910 

37 

•8,9223/854 

9,43588448 

38 

-13,49842358 

1,64564371 

39 

-12,26174831 

-7,01258087 

40 

-5,64056063 

-12,74566269 

41 

3.569625i4 

-12,97832584 

42 

11,38831425 

-7,51224136 

43 

14,37324333 

1,34318507 

44 

11, 13680160 

9,74525833 

45 

2,98726416 

13.98713207 

46 

•6,60094070 

12,13628960 

47 

-13,47147179 

4.9174H33 

48 

-14,59032775 

•4,56379890 

49 

•9,38417149 

-12,15423393 

50 

-0,02230362 

-14,47316074 

51 

9.49274445 

-10,42209911 

52 

15,04172124 

•1*71116126 

53 

14,17099476 

7,84925318 

54 

7 ,164082(55 

14,00235844 

55 

-3,06977307 

13,93319035 

56 

-12,24795437 

7 , 56545544 

57 

-16,56596756 

-2,30794525 

58 

-14,33866468 

-11,11007881 

59 

-6,70997190 

-14,14825726 

60 

6,89397669 

-11,03110981 

61 

10,36711884 

2,84799981 

62 

12, 981099U 

8,24361801 

63 

13,81870937 

10,09587097 

PRESSURE 

AT  EXTERIOR  PI'S,  DUE 

TO  SURFACE  VEL,DTSTR, 

64 

-0,07655390 

0,03585042 

65 

-0,07641251 

-0.02992349 

66 

-0,07700644 

-0.09700228 

67 

-0.07584513 

•0,15988824 

68 

-0.07023931 

•0,21337180 

69 

-0.05780233 

-0,25284445 

70 

-0.03726662 

-0,27455711 

71 

-0,00826945 

-0,27584460 

72 

0,02766930 

-0,25532687 

73 

0,06770933 

-0,21310003 

74 

0.10761905 

-0,15089694 

75 

0,14199844 

-0,07220059 

76  . 

0,16533290 

0,01773616 

77 

0.17250027 

0,11200962 

78 

0,15960604 

0.20237720 

79 

0,12521534 

0,27979779 

BO 

0.07023793 

0,33521888 

O 


10.0516/599 

11.39108753 

11,82643316 

11,78091431 

11,58906460 

11,63999348 

12,43150997 

12,71075630 

12,48135281 

12.31902027 

12,74146938 

13.33710480 

13,40825558 

13,02675819 

12,98633003 

13,59836674 

14,12539482 

13.93799973 

13,46028042 

13,64285374 

14,43586731 

14.79864025 

14,30257320 

13,81527901 

14,34090328 

15^28745270 

15,35539246 

14.4731779} 

14,09724617 

15,13874149 

16,19962692 

15,72863960 

14,26735020 

14,39612779 

16,72596550 

18.13923264 

15.65876389 

13,00816250 

10,75119877 

15,37745667 

17,11383439 


♦ 

Q 

Q 

O 

Q 

O 

O 

o 

•3 

O 

0 

■0 

a 

0 


0,08453254 

0,08206271 

0,12385247 

0,17696534 

0,22463545 

0,25938073 

0.27707466 

0,27596912 

0.25682497 

0,22361642 

0,18534224 

0,15929997 

0,16628151 

0,20567572 

0.25779092 

0.30653822 

0.34249624 


00 

i—* 

O 

00 


0 

a 


■a 
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81 

-0,00085939 

0,36058083 

0,36058187 

82 

>0,08043998 

0,34998077 

0,35910603 

83 

-0,15810826 

0,30085486 

0.33987036 

84 

>0,22175480 

0,21501955 

0 , 30888283 

85 

0,0212/003 

-0,06293060 

0,06642797 

86  ' 

0,02077491 

-0,06495861 

0,06819984 

87 

0,02023126 

-0,06573182 

0,06877481 

88 

0,01973019 

•0,06523132 

0,06814987 

89 

0,01933602 

-0,06346270 

0,06634302 

90 

0,01908477 

-0,06045286 

0,06339382 

51 

0,01898352 

-0,05624809 

0,05936516 

92 

0,01901121 

-0,05091131 

0 , 0543450B 

93 

0.01912017 

-0,04452167 

0,04845368 

94 

0,01923973 

-0,03717516 

0,04185681 

95 

0, 01927747 

•0,02898190 

0,03480764 

96 

0,01912468 

-0,02006981 

0,02772275 

97 

0,01866226 

•0,01058387 

0,02145456 

98 

0,01778362 

-0,00068749 

0,01777692 

99 

0,01630340 

0,00943674 

0,01883754 

100 

0,01416363 

0,01958548 

0,02417022 

101 

0,01124122 

0,02953642 

0,03160325 

102 

0.0074574B 

0,03904806 

0,0397S380 

103 

0,00276484 

0,04786297 

0.04794276 

104 

-0, 00284211 

0,05571087 

0,05578332 

105 

-0,00931985 

0,06231629 

0,06300937 

106 

-0,07865032 

-0.00103B40 

0,07865717 

107 

>0,05433703 

•0,06013658 

0,08104888 

108 

-0,03045069 

•0,12021083 

0,12400762 

109 

•0,00671580 

-0,17552073 

0,17564917 

110 

0,01741766 

•0,22058463 

0,22124131 

111 

■  0,04239100 

•0,25049171 

0,25405335 

112 

0,0681)511 

•0,26159775 

0,27033541 

0,26853794 

0,24946488 

113 

0,09399480 

•0,25155041 

114 

0,11818857 

•0,21969111 

115 

0,13824616 

•0,16719161 

0*21694477 

115 

0,15103132 

•0,09712376 

0,17956471 

117 

0,15316355 

•0,01440728 

0,15385957 

118 

0.14168448 

0,07438676 

0,16000693 

119 

0,11439022 

0,16140583 

0,19783065 

120 

0,07086489 

0,23807256 

0,24839561 

121 

0,01272226 

0,29583430 

0,29610771 

122 

•0,05594120 

0,32707477 

0,33182421 

123 

•0,12853664 

0,32612678 

0,35054293 

124 

•0,19635165 

0,29028928 

0,35045949 

125 

•0,24935885 

0,22070430 

0,33300185 

126 

-0,27745959 

0,12292967 

0,30347246 

127 

-0,05666562 

-0,02666537 

0,06262615 

128 

-0,05800975 

-0,02615179 

0,06363212 

129 

•0,05829700 

•0,02551626 

0,06363662 

130 

-0,05751698 

-0,02482707 

0,06264653 

131 

-0,05567839 

-0,02413323 

0,06068357 

132 

-0,05280794 

-0,02346300 

0,05778674 

133 

-0,04894729 

-0,02282258 

0,05400655 

134 

-0,04415362 

-0.02219878 

0,04941991 

135 

-0,03849673 

-0,02155807 

0,04412197 

136 

•0,03206942 

-0,02085179 

0.03824400 

137  . 

-0,02493768 

-0,02001480 

0,03197625 

138 

-0.01724053 

-0,01897151 

0. 02563501 

139 

-0,00909045 

-0.01763769 

0.01984249 

140 

-0,00062403 

-0,01592677 

0,01593900 

141 

0.00B007U6 

-0,01375X00 

0,01591236 
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O 


142 

0,01663726 

-0,01102954 

0,01996119 

m 

143 

0, 02503617 

-0, 00769365 

0,026239*4 

W 

144 

0,03316012 

-0,00369084 

0,03336488 

145 

0,04065423 

0,00100621 

0,04066668 

146 

0,04735393 

0,00639571 

0,04778389 

147 

0,05304192 

0,01243900 

0,05448095 

148 

0,05536884 

-0,00929652 

0,05614387 

149 

0, 07131205 

0,04125870 

0,082387*4 

■\ir 

150 

0,08743732 

0,08990102 

0.1254U925 

151 

0,10068341 

0,13370717 

0,16737603 

n* 

152 

0,10809112 

0,17013296 

0,20156616 

1  s 

153 

0,10719655 

0,19704121 

0,22431305 

154 

0,09636860 

0,21270536 

0,23351760 

p* 

155 

0,07506225 

0,21581814 

0,22849903 

1  j 

156 

0,04397412 

0,20553128 

0,21018285 

157 

0,005074)3 

0,18153240 

0,18160331 

158 

-0,03846296 

0,14416185 

0,14920984 

ij 

159 

-0,08258666 

0,09455486 

0,12554353 

160 

-0,1225u9o7 

0.03478660 

0,12735277 

161 

-0,1533/133 

•0,03201868 

0,15667789 

y 

162 

-0,1706)999 

-0,10165455 

0,19665878 

163 

•0,17092223 

•0,16891707 

0,24030687 

Pi 

164 

-0,15214820 

-0,22785062 

0,27397987 

165 

-0,1144)779 

-0,27217108 

0,29526645 

166 

-0,06045493 

*0,29587734 

0,30199039 

167 

0,00483607 

-0,29401436 

0,29405418 

168 

0,0739)118 

-0,26353234 

6,27371705 

169 

0,0519)532 

-0,02174846 

0,05634208 

170 

0,05173996 

-0.02261129 

0,05646496 

171 

0,05093239 

-0,02290770 

0.05584685 

172 

0,04958932 

-0,02261344 

0,05450200 

173 

0,0477*357 

•0,02172121 

0,05245245 

vv 

174 

0,04542504 

-0,02024070. 

0,04973047 

175 

0,04265834 

•0,01819826 

0,04637790 

.  .fi 

176 

0,03946230 

-0,01563404 

0.04244640 

177 

0,03585349 

•0,01260420 

0,03800445 

178 

0,03184275 

-0.00917647 

Q.03313862 

.-ft 

179 

0,02744052 

-0,00543052 

0,02797271 

* 

180 

0,02265494 

-0i 00145773 

0,02270179 

181 

0,01749606 

0,00264131 

0,01769431 

182 

0,01197752 

0,00675730 

0,01375217 

‘vs? 

183 

0, 00611831 

0,01077360 

0,01238968 

184 

•0,00005458 

0.014S6797 

0,01456807 

185 

•0,00650309 

0,01801511 

0,01915292 

186 

•0,01317676 

0,02098847 

0,02478191 

187 

-0,02006716 

0,02336310 

0,03075907 

188 

-0,02691019 

0,02501999 

0,03674450 

189 

-0,0337)961 

0,02585045 

0,04253596 

190 

0,01519259 

-0,05708520 

0,05907228 

O  ’SSi 

191 

0,04426315 

-0,08110055 

0,09236459 

• 

192 

0,07020523 

•0,10322317 

0,12483507 

193 

0,09252186 

-0,12103470 

0,15234728 

LaJ 

194 

0,11066001 

-0.13241582 

0,17258045 

195 

Q, 1243*707 

-0,13571639 

0,18404803 

u 

CO 

196 

0,13309358 

-0,12988673 

0,18596898 

197 

0,13663517 

-0,11457154 

0,17831379 

198  . 

0,13451353 

-0,09016053 

0,16193460 

199 

0,12626979 

-0,05779855 

0,138869*8 

200 

0,11143574 

-0,01935380 

0.11315317 

\ar 

201 

0,08989293 

0, 02266219 

0,09270552 

202 

0 , 06151 lo6 

0,06522074 

0.06965171 

a 
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203 

0,02680308 

0,10495579 

0,10832416 

204 

•’0.0131*644 

0 , 13*39272 

0,13901952 

205 

-0,05671438 

0,  16222449 

0,17185257 

206 

•0,10129284 

0,17362621 

0,20101318 

207 

-0,14371940 

0,17058854 

0,22305969 

208 

•0,18022327 

0,15224707 

0,23592267 

209 

-0,20672615 

0,11916353 

0,23861191 

210 

•0.21923473 

0,07352890 

0, 231236b! 

211 

•0,02350561 

0,04492765 

0,05070520 

212 

•0,02266026 

0,04492781 

0,05031894 

213 

-0,02178546 

0,04431009 

0,04937601 

214 

•0,02091072 

0,04308542 

0,04789166 

215 

•0,02005379 

0,04127191 

0,04588600 

216 

•0,01922367 

0,03889302 

0,04338452 

217 

•0,0184i907 

0,03597880 

0,04041951 

218 

-0,01762968 

0,03256276 

0,03702889 

219 

•0,01682674 

0,02868442 

0,03326066 

220 

•0,01601348 

0,02438681 

0.02917445 

221 

•0.01512843 

0,01971792 

0,02485288 

222 

•0,01414240 

0,01473064 

0,02042056 

223 

•0,01301409 

0,00948314 

0,01610269 

224 

•0,01169866 

0,00403847 

0,01237610 

225 

-0,01015092 

•0,00153319 

0,01026606 

226 

•0,00632678 

•0,00715674 

0,01097972 

227 

•0,00618494 

•0,01274955 

0,01417055 

228 

•0,0036*904 

•0,01822185 

0,01859152 

229 

•0,00081124 

•0,02347850 

0,02349251 

230 

0,00246700 

-0,02841717 

0,02862406 

231 

0,00615056 

•0,03293029 

0,03349975 

232 

0,00643555 

•0,07399057 

0,07426992 

233 

0.01364363 

•0,09679441 

0,09775125 

234 

0,01957915 

•0,11611877 

0, 11775785 

235 

0,02476359 

•0,13076220 

0,13309012 

236 

0,02975351 

-0,13978018 

0,14291176 

237 

0,03485691 

•0,14250818 

0,14670919 

238 

0, 04027164 

•0,13857254 

0,14430583 

239 

0,04594630 

•0,12789690 

0,13589953 

240 

0,05158575 

•0,11070257 

0,12213170 

241 

0,05666492 

•6,08751094 

0,10425486 

242 

0, 06046662 

•0,05914366 

0,08458255 

243 

0,06214717 

•0,02671689 

0,06764661 

244 

0,06082067 

0,00836893 

0,06139315 

245 

0,05565964 

0,04445338 

0.07123271 

246 

0,04601684 

0.07965570 

0,09199228 

247 

0,03153702 

0,11193717 

0,11629495 

248 

0,01227241 

0,13919264 

0,13973261 

249 

•0,01121973 

0,15937090 

0,15976535 

250 

•0,03781509 

0,17062430 

0,17476451 

251 

•0,06586094 

0,17148641 

0,18367732 

252 

•0,09291531 

0,16106407 

0,18594325 

253 

-0,00455133 

-0,04552837 

0,04575530 

254 

•0,00511378 

-0,04479137 

0,04508235 

255 

-0.00541128 

-0,04365083 

0,04398496 

256 

-0,00543486 

-0,04212775 

0,04247688 

257 

-0,00518513 

-0,04024174 

0,04057442 

258 

-0.0046/022 

-0,03801314 

0,03829895 

259  1 

-0,00390549 

•0,03546004 

0,03567446 

260 

-0,00291353 

•0,03259942 

0.03272936 

261 

-0.00172345 

•0,02944763 

0.02949801 

262 

-0,00037012 

-0,02602017 

0.02602280 

263 

0.00110644 

-0,02233251 

0.02235990 
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0 


* 

264 

0,0026ol28 

-0,01840051 

265 

0,004244o3 

-0,01424106 

266 

0,00580389 

-0,00987293 

o 

267 

0,00728285 

-0,00531802 

268 

0,00862310 

-0,00060155 

269 

0,00976553 

0,00424579 

Oi 

270 

0,01064933 

0,00918888 

271 

0,01121635 

0,01418482 

272 

0,01 1 4u9o4 

0,01918372 

273 

0,01117640 

0,02412750 

0 

o 

o 

G 

o 

G 

0 

e 

0 

G 

G 

C 

Q 

c 

0 

w 

0. 


IQTAIi  ACOUSTIC  PRESSURE  UN  EATEKXOR  JOINTS 
-0,442977586400  0,411542546-01  0 , 444885 166400 

-0,556945036400  0, i094b593E400  0,567600736400 

-0,619936236400  0,176215876400  0.O4422166E+00 

-0,627090046400  0.22504804E400  9,666249576400 

•0,578860466400  0,248432896400  0 , 6299 1929E400 

-0,480393356400  0,239:00176400  0,536606616400 

•0, 34062147 E4 00  0, 1957U914E400  0,392882146400 

-0.171254256400  0,122285526400  0,210432346400 

0,142233706-01  0.266014806-01  0,303417806-01 

0,201461696400  -0,792074056-01  0,216473156400 

0,376060786400  -0,182620826400  0,418057506400 

0,524291696400  -0,270445946409  0,589934596400 

0,633783766400  -0,3)1603176400  0,715291926400 

0,694220966400  -0,358519916400  0,781331666400 

>  0,698084656400  -0,348311166400  0,780155666400 

tvt  0,641445526400  -0,303395276400  0,709578046400 

^  0,524741536400  -0,23141268E400  0,573502786400 

0,353452126400  -0,i443$607E400  0,381809656400 

0,138501396400  -0,571964576-01  0,149846826400 

•0,103792516400  0,147012456-01  0,104828496400 

•0,352408926400  0,577576206-01  0,357110596400 

-0,176170836400  0,587500926-01  0,201959766400 

-0,141403306400  0,110014286400  0,179159246400 

-0,103750566400  0,116231346400  0,155800856400 

-0,642095806-01  0,117565636400  0,133957276400 

-0,237122366-01  0,114350706400  0,116783356400 

0,168893656-01  0,i0705944E400  0,108383466400 

0,568289126-01  0,562684686-01  0 , 1 1 1790626+00 

0,954288696-01  0,826302626-01  0,126231666400 

0,132095226400  0,&68414biE-0l  0,148043666400 

0,166315266400  0,496141616-01  0,173557856400 

0,197645726400  0,316535426-01  0,200164366400 

0,225705396400  0,136323506-01  0,226116706400 

0,250167736400  -0,38281996E-02  0,250197026400 

0,270747216400  -0,201813496-01  0,271498326400 

0,287196616400  -0,349645356-01  0,289317166400 

0, 29930 136E4Q0  -0,478233256-01  8,303097966400 

0,306875856400  -0,585161826-01  0,312405086400 

0,309766836400  -0,669289236-01  0,316914776400 

0.30785456E400  -0,730831476-01  0.316410456400 

0 , 301067 17E+00  -0,?71361o66-01  0,310791646400 

0,289388396400  -0,793872336-01  0,300079946400 

-0,434292266400  -0,129315326400  0.453136006400 

-0,558697166400  -0,105799596400  0,568626526400 

-0,635234716400  -0,6658b2196-01  0,638715036400 

•0,655287806400  -0,220888576-01  0,655bb0036400 

•0.615991236400  0, 180234446-01  0,616254876400 

-0,520126166400  0,462921496-01  0,522182176400 


o 


0,01859197 

0,01486017 

0,01145250 

0,00901783 

0,00864405 

0,01064858 

0,01406569 

0,01808358 

0,02232028 

0,02659038 


A-23 


-0,375536326+00 
-0.194219536+00 
0 ,878543596-02 
0 , 2 1 66 1 86 1 E+00 
0,411855706+00 
0,577751526+00 
0.699448176+00 
0,765116336+00 
0,767005096+00 
0.702338586+00 
0.57397676E+00 
8,390731576+00 
0 , 16721 170E+00 
-0,769335706-01 
-0.31845394E+00 
0,838912436-01 
0 ,958665316-01 
0.10366920E+00 
0, 10742632 E+ 00 
0.10739514E+00 
0, 10393693E+00 
0.97494H0E-01 
0,885656256-01 
0,776844 99 E- 01 
0.653978816-01 
0.52247122E-01 
0.38751986E-01 
0.25392288E-0J 
0.12596275E-01 
0.72662672E-03 
-0.99313529E-02 
-0,191767766-01 
-0,269057106-01 
-0,331118296-01 
-0.37896018E-01 
-0,41 46222 8E-01 
0.439500276+00 
0,480349516+00 
0.48121607E+00 
0,444923466+00 
0.37682819E+00 
0.28390777E+00 
0, 17391768 E+00 
0.54714970E-01 
-0.66200338E-01 
-0.18193470E+00 
-0.28626558E+00 
-0.37359509E+00 
•0,43886083 E+00 
-0.47749799E+00 
-0.485514856+00 
•0,45973405 E+00 
-0.39821506E+00 
-0.30082440E+00 
”0, 16988285 E+UO 
-0,107708336-01 
0,167654566+00. 
-0.14776832E+00 
-0,i3l75705E+00 
”0, 112503196+00 
•0.90563U1E-01 


0,584233111.-01 
0 ,  53b567  8  76-01 
0,345464066-81 
0.6221o483E-02 
-0.247U702E-01 
-0.51506836E-01 
-8.68b06421E-81 
-0.727977o8E-01 
”0,o4011350E-01 
-0, 455975016-01 
•0.24018178E-01 
-0.791076UE-02 
•0, 65976558 E”02 
-0.2B2047 73E-Q1 
•0,77b31682E”01 
0,158900566+00 
0, i27 15559E+00 
0.92934474E-01 
0.57064589E-01 
0.203238586-01 
-0.16576383E-01 
-0,529862756-01 
-0,883284666-01 
-0,122089266+00 
•0, 1S3B1962E+00 
-0,i8312660E+00 
-0,20966773E+00 
-0,i3314494E+00 
-0.25329927E+00 
-0,26990440E+00 
-0.28276306E+00 
-0.29170999E+00 
•0,29660583 E+00 
-0,29734635E+00 
-0.29386547E+00 
-0,28bl4596E+00 
-0.20970321E+00 
•0, 29437 506E+00 
-0. 357331906+00 
•0,388869296+00 
•0,383095806+00 
•0.338424126+00 
•0,357582046+00 
•0,147201376+00 
-0,i70528206'0l 
0,120976196+00 
0,254067606+00 
0,369729136+00 
0,457018146+00 
0,507651156+00 
0,616902036+00 
0,484208416+00 
0,413412636+00 
0,312569896+00 
0,193289296+00 
0,696007766-01 
-0.436029926-01 
”0,l38500b66-0l 
0.1 1069026E-01 
0,344013946-01 
0,55b936t>06-01 


0,380053706+00 
0,201495106+00 
0. 356451016-01 
0.216707936+00 
0,412596376+00 
0,580042966+00 
0. 702804746+00 
0,768571676+00 
0,769671506+00 
0,703817196+00 
0.574479046+00 
0.390811656+00 
0,167341806+00 
0.819407336-01 
0,527779776+00 
0,i79686196+00 
0,159244896+00 
0,i39226876+00 
0,121642026+00 
0,109301316+00 
0,105250466+00 
0, 110962386+00 
0,125083126+00 
0,144708906+00 
0,167144726+00 
0,190434026+00 
0,213218826+00 
0,234523616+00 
0,253612286+00 
0,269905396+00 
0,282937416+00 
0,292339656+00 
0,297823676+00 
0,299184296+00 
0,296298866+00 
0,289134266+00 
0,486966046+00 
0,563375896+00 
0,599378886+00 
0,590911336+00 
0,537365736+00 
0,441740306+00 
0,310798766+00 
0,157041316+00 
0,683614166-01 
0,218484496+00 
0,382751026+00 
0,525616776+00 
0,633612166+00 
U, 696931906+00 
0,709163136+00 
0,667692426+00 
0,574008056+00 
0.433814766+00 
u, 257334296+00 
0, 704292436-01 
0,173231846+00 
0,148415976+00 
0,1322211 86+00 
0,117645346+00 
0. 106422646+00 


TM  No.  841087 


A- 24 


-0,66509984E-01 
-0.40913627E-01 
*0,14334991 £*01 
0, 12684168E-01 
0.39629U7E-01 
0.66015273E-01 
0 , 91 391 847E*01 
0,1 1 5347 10E+00 
0.13750748E+00 
0, 15754239 E+OO 
0,175l6138E+00 
0.19012403E+00 
0.20223527E+00 
0.21135215E+00 
0.21738775E+00 
0.22031365E+00 
0 , 220 16697E+00 
•0.38634608E+00 
-0.44047672E+00 
••0, 46404248  E+ 00 
•0,45303768 E+00 
-0.40745386E+00 
-0.33007318E+00 
-0.22608657E+00 
-0.10258818E+00 
0.31999692E-01 
0.16853081E+00 
0.29773983E+00 
0.41083413E+00 
0.50003552E+00 
0.55908585E+00 
0, 58368099 E+ 00 
0 , 57 182759E+00 
0,52409291E+00 
0.44372872E+00 
0,33661538E+00 
0,21101663E+00 
0t77091284E-01 
0.91254078E-01 
0,661331 12E-01 
0.40232968E-01 
0,13972820E*01 
'0,1 22667 3 IE* 01 
-0.38148679E-01 
•0.63373253E-01 
-0.87680832E-01 
-0,11084238E+00 
•0,13266204E+00 
-0.15297063E+00 
-0.17161952E+00 
-0, 18848 240E+00 
-0.20344527E+00 
•0.21640763 £+00 
"0, 22728261 E+ 00 
-0.2359B744E+Q0 
•0.24245010E+00 
-0.24660580E+00 
-0. 24840121 E+ 00 
-0.24779265E+00 
•0,45481992 E+ 00 
•0.44974375E+00 


0.75384088E-01 
0,9278601  IE* 01 
0, 10806858 E+00 
0 , 1 21 32606E+00 
0, 1 3258009E+00 
0,I419d3h5E+00 
0, I496O773E+00 
0.156652O0E+00 
0,i6023391E400 
0.16346040E+00 
O.165497J5E+00 
0, 16o3b643E+00 
0.16613406 E+00 
0, 16481553E+00 
0, I6236230E+00 
0 , 15877046E+00 
0.15387547E+00 
*0,3096853 2E+00 
-O.28338930E+00 
-0,S3909803E+00 
-0,l8279733E+00 
*0,12037 154 E+00 
*0,$702i059E*01 
0.31206962E-02 
0.57157800E-01 
0, 1 0341589E+00 
0,i4125122Et00 
0.17075244E+00 
0.19236498E+00 
0.20651430E+00 
0,il327405E+00 
0.21212776E+00 
0.20187789E+00 
O,i807140b£+00 
0.14646758E+00 
0.97026944E-01 
0,30d90379E-01 
-O.S22O8O55E-01 
-0.85690908E-01 
-0.91584042E-01 
-0.94835795E-01 
-0,95o24454E-01 
*0,94174154E-01 
-0,90743102E“01 
*0,8561 31 4bE*01 
*0,790B0597E-01 
•0,7l448050E-0l 
*0, 63016258 E* 01 
•0,b4078054E*01 
•0,449l0651E*01 
-0.357727S6E-01 
•0.26B97056E-01 
•0,l8488076E*01 
•0 , 107 1 5b93E*01 
•0.37123263E-02 
0,242 92639E-02 
0 , 7660481 6£*02 
0.11979139E-01 
0, 15432278E-01 
*0, 16127683E-01 
0 , 3206647  6E-0 1 


u,10u5J029E+00 
0,10140779 E+00 
0. 109UJ500E+00 
O.12198730E+00 
0 , 1 38  376 12E+00 
0, 1565623 QE+OO 
0, 175313B5E+00 
U  ,1937  3307E+00 
0,21 114738E+00 
U.22703622E+00 
0.24097900E+00 
0 ,  25263599E+00 
0,261724326+00 
0, 26801845E+00 
0,27U4007E+00 
0,27 156246E+00 
0.26860967E+00 
0,49436486 E+00 
O,52376449E+00 
0.52201849E+00 
0.48852634E+00 
0,4248b227E+00 
0.33496225E+00 
0, 22610810E+00 
0.U743657E+00 
0,  i0825352E+00 
0.21989666E+00 
0.34322789E+00 
0,45363969E+00 
0.S4100245E+00 
0,59838349E+00 
0,o2103277E+00 
0,60641688 E+00 
0.55437440E+00 
0,46727711E+00 
0,35032007E+00 
U,2l326564E+00 
0.93106113E-01 
0, 12518083E+00 
0,11296560E+00 
0, 10301708E+00 
0.96639931E-01 
0 , 949697 05E*0 1 
0.98435931E-01 
0, 10651657E+Q0 
0.11807485E+00 
0,l3187440E+00 
0, 14686818E+00 
0.16224810E+00 
0,l7739849E+00 
0,1918 47 09 E+00 
0 , 20521556E+00 
0 , 2 17 1 9593E+00 
0.22753508E+00 
0 ,  23601665E+00 
0 , 2424622BE+00 
O.24672477E+00 
o,24868989b+00 
0 , 24827  275E+00 
0 , 455 10575E+00 
0 , 450685446+00 


*0,419082196+00 
•0,365162046+00 
•0.291457566+00 
-0,202255506+00 
•0.102337BOE+00 
0, 32923026 1- 02 
0,109637346+00 
0,21 iB8590t+00 
0.305540746+00 
0.38652590E+00 
0 , 451264356+00 
0.496754746+00 
0.520648126+00 
0,521341686+00 
0, 498086336+00 
0,451 10309E+00 
0,38171 1546+00 
0. 29243407 E+ 00 
0,187061626+00 
-0.89730304E-02 
0.1163360BE-01 
0.313722576-01 
0,500872406-01 
0,676638716*01 
0.84024683E-01 
0,991240146-01 
0, 11294417 E+ 00 
3^0 .12548585E+00 
r'o0, 13676819E+00 
onO ,14681983 E+ 00 
0 ,155677 23E+ 00 
0.16337846E+00 
0.16996080E+00 
0,175454456+00 
0.17988494E+00 
0,183265 46E+00 
0, 1 855969 1E+ 00 
0, 18686667 E+00 
0, 187049496+00 
0, 186103366+00 


0,7426/4846-01 
0, 106648^2 E+00 
0,i26705u7E+00 
0, 1333325BE+G0 
0,126774826+00 
0,1064639 7 E+00 
U.80785304E-01 
0.467880196-01 
0.984612486-02 
-0,26o469u7E-01 
-0,59o258o8E-01 
-0,86o2D0*BE-01 
•0,l0602406E+00 
-0, 11720297 E+oO 
-0,i206Jdo4E+00 
>0,ll788947E+00 
-0,ill47950E+00 
-0,i046o953E+00 
-0,i0113193E+00 
0, 107709536+00 
0,986404346*01 
0.87606959E-01 
0,749177266-01 
0.60886387E-01 
0 , 458221666*01 
0.30029286E-01 
0,i3801698E-01 
-0.J5780646E-O2 
-0,i8846130E-01 
*0, 3475260 4E-01 
*0,500677566*01 
-0,645798156-01 
-0,780993776-01 
•0,904564936*01 
-0,10150729E+00 
«0.itll2931E+00 
*0,119226316+00 
*0,i2572858E+00 
-0.430597256+00 
•0, 133822896+00 


u,  <*25611976+00 
0,380417296+00 
0 , i 1 7  8 u76 16+00 
0, 242249596+00 
0,162925996+00 
0,108513936+00 
0,136185966+00 
0.216989596+00 
0,305699326+00 
0,387443306+00 
0,455186556+00 
0,504251306+00 
0,531333806+00 
0,534353496+00 
0,812487596+00 
0 , 466253 10E+00 
0,397657366+00 
0,310601656+00 
0,312649276+00 
0,108082646+00 
0,993240926*01 
0,930548166*01 
0,901187966-01 
0,9l025010E-01 
0,957069406*01 
0,103572816+00 
0,il378432Et0O 
0,125512336+00 
0,1 3806055E+0Q 
0,150876796+00 
0, 16353036E+00 
0, 17567889E+00 
0,187045956+00 
0,i97399716t00 
0,306548596t00 
0,314326756+00 
0,320592686+00 
0,325226186+00 
0.32812970E+00 
0,32933366E+00 


TRANSDUCER  IS  AT  6,75  IN,  FROM  SURFACE  AND  STRING  OF  HYDROPHONES  ARE  LOCATED  AT  6,00  IN,  H(jR,  AND  AT  A  DEPTH  OF  6,75 


FOLLOWING  THREE  SETS  OF  RESULTS  ARE  PRESSURES  AND  THE  ABSOLUTE  MAGNITUDES  DUE  TU  LOWER  TRANSDUCER 
-VE  UPPER  TRANSDUCER  &  THE  SUM  OF  ABOVE  TWO  SETS,  THE  LAST  COLUMN  =2y^|^G(AUS( PRESSURE) I 

wfc)TpM  D° 


zo  i-^aOpO 


!> 


-0,44297758 

0,04115425 

0.44488516 

-7,03504133 

-0,55694503 

0,10946593 

0,56760073 

-4,91914129 

-0,61993623 

0,17521587 

0,64422166 

-3,81929350 

-0,62709004 

0,22504804 

0,66624957 

-3,52726126 

-0,57886046 

0,24843289 

0,62991929 

-4,01430178 

-0,48039335 

0,23910017 

U, 53660661 

-5.40687990 

-0,34062147 

0,19578914 

0,39288214 

-8,11475372 

-0,17125425 

0,12228552 

0,21043234 

-13,53775024 

0,01422337 

0,02680148 

0 , 0303417  B 

-30,35918045 

0,20146169 

-0,07920741 

0, 21647315 

-13,29192066 

0,37606079 

-0,18262082 

0,41805750 

-7,57528019 

0,52429169 

-0,27044594 

0,58993459 

-4, $8392334 

0,63378376 

-0,33160317 

0,71529192 

-2,91033363 

0,69422096 

-0,35851991 

0,78133166 

-2,14329147 

0,69808465 

-0.34931U6 

0,79015566 

>2, i5637  493 

0,64144552 

-0,30339527 

0,70957904 

•2,97999692 

0,52474153 

-0,23141268 

.0,57350278 

-4,82928944 

0,35345212 

•0,14439607 

0,30180965 

•8,36306190 

0,13850139 

-0,05719646 

0.149B4682 

•16,48705101 

•0,10379251 

0,01470125 

0,10482849 

-19,59041405 

-0,35240892 

0,05775762 

0,25711059 

-8,94394589 

ro 

cn 


**f**«f**fv*m*y*mv«**f*v*fm  imaG£  T|2AMSPUC*:£. 


0,17617083 

-0,09875009 

0.20195976 

0,14140330 

-0,11001428 

0,17915924 

0,10375056 

•0,11623134 

0,15580085 

0,06420958 

-0,11756563 

0,13395727 

0,02371224 

-0,11435070 

0,11678335 

•0,01688937 

-0,10705944 

0,10838346 

-0,05682891 

-0,09626847 

0,11179062  . 

-0,09542887 

-0,08263026 

0,12623166 

-0,13209522 

-0,06684146 

0,14804366 

-0,16631526 

•0,04961416 

0,17355785 

-0,19764572 

-0,03165354 

0,20016436 

-0,22570539 

-0.01363235 

0,22611670 

-0,25016773 

0.00382820 

0,25019702 

-0.27074721 

0,02018135 

0,27149832 

-0,28719661 

0,03496454 

0,28931716 

-0,29930136 

0,04782332 

0,30309796 

-0,30687585 

0,05851618 

0,31240508 

-0,30876683 

0,06692892 

0.31691477 

-0,30785456 

0,07308315 

0,31641045 

-0,30106717 

0,07713617 

0,31079164 

-0,28930839 

0,07938723 

0,30007994 

*********************************  Acc>U5TIC 

PRES5UZ.G 

-0,26680675 

-0,05759584 

0,27295259 

-0,41554174 

-0,00054836 

0.41554213 

,  -0,51618570 

0,05898453 

0,51954484 

-0,56288046 

0,10748240 

0,57305050 

-0,55514824 

0.13408220 

0,57111084 

*0,49728271 

0,13204074 

0,51451421 

-0,39745039 

0,09952068 

0,40972094 

•13,89470387 

*14,93521695 

*16,14960344 

*17,46067429 

-18,65230190 

*19,30073929 

*19,03189279 

*17,97663499 

-16,59220505 

*15,21111468 

-13,97226620 

-12,91334724 

-12,03435902 

-11,32465744 

-10,77251720 

-10,36934049 

-10,10563950 

-9,98115159 

-9,99498367 

•10,15061378 

-10,45526123 

/-/vojec* PH OhJ 6 5  I/O  SCMl  IMFIMITfi 
-11.27825642  MEDIUM.  CSUM  OF 

ASOOE  TUO  SETS) 

-4,33614206 

*4,86359200 

-5.77205324 

-7,75023890 


CO 
-P* 
i— » 

O 

00 


A- 27 


-0,2bo68313 

0,03968526 

0,26961532 

-11,38510990 

"0,11787185 

-0,04003998 

0,12448633 

-18.09753036 

0,03514643 

-0,12882157 

0.13353004 

-17.48842239 

0,17841506 

-0,21427436 

0.27882871 

-11.09325027 

0.29858631 

-0,28407830 

0,41213378 

-7.69923592 

0,3B361603 

-0,32777497 

0,50457674 

-5.94145536 

0 ,42347376 

-0,33833855 

0.54203600 

-5,31943798 

0. 41088806 

-0,31334662 

0.51673502 

-5,73464203 

0,34214416 

-0.25557196 

0.42705929 

-7,39023638 

0,21786568 

"0,17289650 

0,27813423 

-11.11491108 

0.04368529 

-0,07746714 

0,08893573 

-21.01847458 

-0,16935317 

0,01588669 

0,17009670 

-15,38608360 

-0,40485969 

0,09183741 

0,41514513 

-7,63600111 

•0.64179730 

0,13714485 

0.65628690 

-3,65812540 

************+**********1*1******* 

SUM  OF  ABSOLUTE  PKESSURbS  AT  21  PUINTS/21 ,DUE  TO  TRANSDUCER  BELOW  SURFACE  IS  (PT\+ ) 

Dd=20,*LOG(PTT)s  ■•8,22913265 

*P 

THESE  KESULTScaVE,  DB»20 , * tSUM  OfLUq(p^J)/R(J) }  -  *9,321827 

A 

£>»£”  location  ®f  transducer-  siring 

ecj),  location  o-f  j^irc»n-sdtJc-er  oP  the  string/ 


0,387742*9 


\ 


TM  No.  841087 


‘  *  '  *  *  *  ’ 

... 

>  •  t  *  -j  *  *  *j  It  *  »  #  »  ■ 

-*  -f*  -1 

C 

0 

• 

transducer 

IS  AT  6,75  IN,  FROM  SURFACE  AND  STRING  UF  HYDROPHONES  ARE  LOCATED  AT 

1 

6.00  IN,  HON,  AND 

AT  A  DEPTH  OF 

7,75 

• 

FOLLOWING  THREE  SETS  OF  RESULTS  ARE  PRESSURES 

AND  THE  ABSOLUTE  MAGNITUDES  DUE  TO 

LOWER  TRANSDUCER 

▼  • 

0 

-VE  UPPER 

TRANSDUCER  &  THE  SUM  OF  ABOVE  TWO 

SETS,  THE  LAST  COLUMN 

=20, *LUGCA3S (PRESSURE)) 

0 

rr 

-0,43429226 

-0, 12931532 

0,45313600 

^6  ? 61 542868 

€~\ 

-0,55869716 

-0,10579959 

0,56862652 

-4,90345812 

t) 

-Q,b3523471 

•0,06656622 

0,63871503 

•3.89385724 

c 

-0,65528780 

-0,02208886 

0,65566003 

-3,66642594 

(0 

•0,61599123 

0,01802344 

0.616254B7 

-4,20479250 

-0,52012616 

0,04629215 

0.52218217 

-5,64355993 

r 

-0,37553632 

0,05842331 

0.48005370 

-8,40310097 

<F\ 

•0,19421953 

0,05365679 

0,20149510 

-13,91471004 

0,00876544 

0,03454547 

0,03564510 

•28,96000461 

0,21661861 

0,00622165 

0,21670793 

-13,28250406 

0,41185570 

-0,02471170 

0.41259637 

•7,68949175 

tj 

0,57775152 

-0,05150684 

0,58004296 

-4.73079729 

c 

0,69944817 

•0,06860642 

0,70280474 

•3.06330657 

V 

0,76511633 

•0,07279777 

0,76857167 

•2,28631234 

k.) 

0,76700509 

•0,06401135 

0.76967150 

•2,27369193 

o 

0, 70243858 

•0,04559750 

0.70381719 

•3,05080271 

O 

0,57397676 

•0,02401816 

0,57447904 

•4,61451654 

0,39073157 

•0,00791076 

0,39081165 

•8,16065025 

c. 

0,16721170 

•0,00659766 

0,16734180 

•15,52791119 

-0,07693357 

•0,02620471 

0.08194073 

•21*73000336 

i.) 

> 

•0,31845394 

•0,07763166 

0,32777977 

•9,68035735 

c. 

ro 

00 

•  M******************?*********** 

G 

r 

•0,06389124 

•0,15690056 

0.17968619 

•14,90970612 

r-;\ 

•0,09586653 

-0,12715559 

0,15924489 

•15,95869064 

kJ 

•0,10366920 

•0,09293447 

0*13922685 

•17*12553978 

( 

-0,10742632 

•0,05706459 

0,12164203 

•18,29832640 

j"\ 

V. 

•0,10749514 

*0,02032386 

0,1093013} 

-19,22749329 

vj 

-0,10393693 

0,01657636 

0.10525047 

•19,55551910 

c 

•0,09749411 

0,05298626 

0,11096236 

-19,09648514 

o 

-0,U8856563 

0,08832647 

0,12508312 

-18,05602646 

•0,07768450 

0,12206926 

0,14470890 

•16,79009628 

o , 

-0,06539788 

0,15361962 

0,16714472 

•15.53814697 

•0,05224712 

0,16312660 

0,19043402 

•14,40511036 

vj 

•0,03875199 

0,20966773 

0,21321682 

•13,42346957 

C: 

•0,02539229 

0,23314494 

0,23452361 

•12,59626665 

G 

•0,01259627 

0,25329927 

0,25361226 

•11,91659451 

•0,00072663 

0,26990440 

0,26990539 

•11,37576962 

0,00993135 

0,28276306 

0,28293741 

•10,96619415 

O 

v.' 

0,01917678 

0,29170999 

0,29233965 

•10,68224525 

0.02690571 

0,29660563 

0,29782367 

•10,52081565 

3: 

G 

0,03311183 

0,29734635 

0,29916429 

•10,48122501 

rr 

U 

0,03789602 

0,29386547 

0,29629886 

•10,56540012 

o 

0,04146223 

0,28614596 

0,28913426 

-10,77801037 

Co 

C 

********************************* 

-p* 

1— » 
o 

J, 

f 

-0,5181 8353 

•0,28821588 

0, 59294403 

•4,53972578 

00 

o 

•0,65456372 

-0,23295519 

0,69478184 

•3.16303086 

•0,73690394 

-0,15952070 

0,75592721 

-2,43040061 

O 

-0,76271415 

-0,07915345 

0,76681042 

•2.30624008 

G 

-0,72338641 

-0,00230041 

0.72339010 

•2.81254888 

•0,62406307 

0,06286854 

0.62722176 

-4.05157757 

!'  ' 

-0,47303045 

0,11140959 

0,48597315 

•6,26775455 

O 

•0,282755X5 

0, 14196525 

0.31642893 

•9,99447632 

•0,06889907 

0, 15663473 

0.17111844 

-15,33406353 

0.15122074 

O,lb004127 

0,22018383 

-13.14429188 

0,35960859 

0, 15841490 

0,39295498 

•8.11314392 

0,53899956 

0,15816090 

0.56172532 

•5,00952005 

0.67*05587 

0,16453852 

0,69384748 

•3.17471981 

0,75252008 

0,18050151 

0,77386516 

•2,22669435 

0 ,76o27845 

0,20589305 

0.79345733 

•2,00952864 

0.71226990 

0,23716557 

0,75071692 

•2.49047589 

0,59315354 

0,26769182 

0,65076113 

•3.73156810 

0,41)63729 

0,28869507 

0,50770640 

•5,68774729 

0,20032352 

0,29074869 

0,35307834 

-9,04257870 

•0,03903755 

0,26566070 

0,26051356 

•11,42067719 

•0,27699172  0,20851427 

********************************* 

0,34670249 

•9,20086193 

SUN  01'  ABSOLUTE  PRESSURES  AX'  21  POINTS/21  ,D0E 
DU?20,41iOG(PT17r  “  '  -5,10280752 

TO  TRANSDUCER 

BELOW  SURFACE  IS 

THESE  KE5UliTS=AVE,  DBs20, 

*($UM  OFWJG(P(J)/RC0)) 

c 

■$,950384 

0,55572462 


o 
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TRANSDUCER  IS  AX  6,75  IN,  FROM  SURFACE  ANl.  STRING  OF  HYDROPHONES  ARE  LOCATED  AT  6,00  IN,  HOK ,  AnD  AX  A  DEPTH  OF 

FOLLOWING  THREE  SETS  OF  RESULTS  ARE  PRESSURES  AND  THE  AUSOLUTE  MAGNITUDES  DUE  TO  LOWER  TRANSDUCER 
-VE  UPPER  TRANSDUCER  &  THE  SUM  OF  ABUVE  TWO  SETS,  THE  LAST  COLUMN  =20,*LUG( AbS(PRESSURE) ) 


0,43*50027 

0,46034951 

0,48121607 

0,t4492346 

0,37b62619 

0,26390777 

0,17391768 

0,05471497 

•0,06620034 

•0,18193470 

•0,28626558 

•0,37359509 

•0,43886083 

•0,47749799 

•0,48551485 

•0,45973405 

•0,39821506 

•0,30082440 

•0,16988285 

•0,01077083 

0,16765456 


-0,20970321 
-0,29437506 
-0,35733190 
-0,38886929 
-0,38309580 
-0,33842412 
-0,25758204 
-0,14720137 
-0,01705282 
0,12097619 
0,25406760 
0,36972913 
0,45701814 
0,50765115 
0,51690203 
0,48420841 
0,41341263 
0,31256989 
0,19326929  ' 
0,06960078  ‘i 
■•0,04360299  | 


**f**mmm*****m**f  mm** 


0,14776832 

0,13175705 

0,11250319 

0,09056311 

0,06650998 

0,04091363 

0,01433499 

•0,01268417 

-0,03962912 

-0,06601527 

-0,09139185 

•0,11534710 

-0,13750748 

•0,15754239 

-0,17516138 

-0,19012403 

•0,20223527 

-0,21135215 

-0,21738775 

-0,22031365 

-0,22016697 


0.013B50Q7 
-0,01106903 
•0,03440139 
*0,05589366 
-0,07538409 
•0,09278801 
-0,10808858 
•0, 12132606 
-0,13258009 
-0, 14196385 
-0,14960773 
-0,15565200 
•0,16023391 
-0,16348040 
•0,16549735 
-0,16636643 
-0,16613406 
-0,16481553 

-0,16238230 

-0,15877046 

-0,15387547 


0,48696604 

0,56337589 

0,59937888 
0,59091133 
0,53736573 
0.44174030 
0,31079876 
0,15704131 
0,06836142 
0,21848449 
0,38275102 
0,52561677 
0.63361216 
0,69693190 
0,70916313 
0,66769242 
0,57400805 
0,43381476 
0,25733429 
0, 07042924 
0,17323184 


0,14841597 
0,i3222li8 
0, 11764534 
0,10642264 
0,10053028 
0,10140779 
0,10903501 
0,12198730 
0,13837612 
0,15656230 
0,17531385 
0,19373307 
0, 21114738 
0,22703622 
0,24097900 
0,25263599 
0,26172432 
0,26801845 
0,27134007 
0,27156246 
0,26860967 


-6.25002623 
-4.98403502 
-4.44597149 
-4, 56955385 
-5,39460087 
-7,09665966 
-10.15041447 
-16,07972145 
-23,30377769 
-13,21158791 
-8,34167290 
•5,58661652 
-3,96353006 
-3.13619351 
-2,98507690 
-3,50647125 
*4,82164049 
*7,25391368 
•11,79004669 
-23,04494095 
*15,22744656 


*16,57036689 

*17,57398033 

*18,58850479 

*19,45932007 

*19,95406342 

*19,87657437 

*19,24868202 

*18,27370834 

-17,17877769 

*16,10625839 

*15,12367630 

*14,25592518 

-13,50828648 

-12,87809753 

-12,36041641 

-11,95009613 

-11,64311886 

-11,43670559 

-11,72972145 

-11,32260609 

-11,41756821 


0.58726859 

0,61210656 

0,59371924 

0.53548658 

0,44333819 

0,32482141 

0.18825267 


-0,19585314 

-0,30544409 

-0,39173329 

•0,44476295 

-0,45847988 

-0,43121213 

-0,36567062 


0,61906612 

Q,6U408370 

0.71130693 

0.69610339 

0,63777155 

0,53986377 

0,41128346 


*4.16525984 

-3.29781532 

-2,95885921 

-3.14652514 

-3,90669727 

-5.35431623 

-7.71717548 


0,04203080 

-0,26852745 

0.27179694 

-11, J151OB30 

•0,10582945 

-0,14963290 

0,183275*2 

-14. /3791599 

-0,24794997 

-0,02098767 

0,24883662 

-12.08171463 

-0,37765744 

0.10445987 

0,39183798 

-8,1378oH88 

-0,48894221 

0.21407713 

0,53375417 

-5,45317459 

-0, 57036833 

0,29678422 

0.64829111 

-3.76459861 

-0,63504040 

0,34417075 

0,72230870 

-2, 02554340 

-0,66067624 

0,35140470 

0,74831700 

-2,51028790 

-0,64985812 

0,31784198 

0.72342101 

-2.81216812 

-0,60045034 

0,24727857 

0,64937454 

-3.75009489 

-0,51217657 

0,14775436 

0,53306305 

-5,46442890 

-0,38727060 

0,03090699 

0,38850194 

-8.21213627 

-0,23108448 

-0,08916968 

0,24769188 

-12,12176418 

-0,05251241 

-0,19747846 

0.20434111 

-13.79288578 

**************»f *********** 

SUM  Of  ABSOLUTE  PRESSURES  AT  21  POINTS/21 , DUE  TO  TRANSDUCER  BELOW  SURFACE  IS 
DB=20,*LOG(PTl)-  •4,91183567 

THESE  HESULTS=AVE,  DB*20,*$SUM  OfLO(i(P( J)/R(^) )  3  •5,600860 


0,56807834 
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TKANSDUCEH  IS  AT  6,75  IN,  FROM  SURFACE  ANu  STRING  OF  liKDRUPHONES  AHE  LOCATED  AT  6,00  IN,  HOR,  AND  AT  A  DEPTH  OF  11,25 


FOLLOWING  THREE  SETS  OF  RESULTS  ARE  PRESSURES  A Hu  THE  ABSOLUTE  MAGNITUDES  DUE  TO  LOWER  TRANSDUCER 
-VE  UPPER  TRANSDUCER  &  THE  SUM  OF  ABOVE  TWO  SETS,  THE  LAST  CuLUHw  =20 , *LuG(ABS (PRESSURE) ) 


-0, 38534608 

-0.30968532 

0,49436486 

-6,11904860 

•0.44047672 

-0,28338930 

0.52376449 

•5.61727905 

•0,46404248 

-0.23909803 

0.52201849 

*5,64628267 

•0,45103768 

-0,18279733 

0,48852634 

-6,22224045 

-0.40745386 

-0,12037154 

U, 42486227 

-7,43503714 

•0,33007318 

-0,05702106 

0.33496225 

•9,50008297 

-0, 22608657 

0,00312070 

0,22610810 

•12,91367817 

•0,10258818 

0,05715780 

0,11743657 

•18,60393333 

0,03199969 

0,10341589 

0.10825352 

•19,31116104 

0.16853081 

0,14125122 

0,21989666 

•13,15562725 

0,29773983 

0,17075244 

0,34322789 

•9,28834820 

0,41083413 

0,19236498 

0,45363969 

•6,86577968 

0,50003552 

0.20651430 

0,54100245 

•5,33601570 

0,55908585 

0,21327405 

0.59838349 

•4,46040821 

0,58368099 

0,21212776 

0,62103277 

•4,13770962 

0,57182759 

0,20187789 

0,60641688 

*4,34457493 

0,52409291 

0,18071406 

0,55437460 

•5,12393713 

0,44372872 

0,14646758 

0,46727711 

-6,60851002 

0,33661538 

0,09702694 

0,35032007 

•9,11069965 

0,21101663 

0,03089038 

0,21326564 

•13,42158318 

0,07709128 

•0,05220805 

0,04310611 

*20,62043162 

•0,09125408 

0,08569091 

0.12518083 

*19,04924583 

-0,06613311 

0,09158404 

0,11296560 

•18,94107628 

•0,04023297 

0^09483580 

0,10301708 

-19,74181747 

•0,01397282 

0,09562445 

0,09663993 

•20,29686737 

0,01226673 

0,09417415 

0,09496970 

•20,44829941 

0,03814868 

0,09074310 

0,09843593 

*20,13692663 

0,06337325 

0,08561315 

0,10651657 

•19,45165825 

0,08768083 

0,07908060 

0,11807485 

-18,55685234 

0,11084238 

0,07144805 

0,13187440 

-17,59679031 

0,13266204 

0,06301626 

0,14686818 

•16,66144562 

0,15297063 

0,05407805 

0.16224810 

•15,79640770 

0,17161952 

0,04491065 

0,17739849 

•15,02100277 

0,18848240 

0,03577276 

0.19184709 

•14,34089661 

0,20344527 

0,02689706 

0,20521556 

•13,75579453 

0,21640763 

0,01848808 

0.21719593 

-13,26296711 

0,22728261 

0,01071569 

0,22753508 

•12.85503358 

0,23598744 

0,00371233 

U.236U1665 

•12,54114723 

0,24245010 

•0,00242926 

0,24246228 

-12,30711555 

0,24660580 

-0,00766048 

0.246/2477 

-12,15574551 

0,24840121 

•0,01197914 

0,24868989 

-12,08683872 

0,24779265 

•0,01543228 

0,24827275 

•12,10141945 

*********** *♦ ***************** *** 

-0.47660017 

-0,22399442 

0,52661300 

•5,57016850 

•0,50660986 

-0,19180526 

0,54170364 

•5.32476473 

.  -0,50427544 

-0,14426224 

0,52450484 

•5,60501051 

•0.46/01050 

-0,08717287 

0.47507676 

-6.46472406 

•0.39518714 

-0,02619739 

0,39605454 

-8.04489994 

-U, 29192451 

0,03372204 

0,29386580 

-10.63701916 

-0,16271332 

0,08873334 

0,18533570 

-14,64081860 
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-0.01490735 

0,14204207 

0.30114205 
0,45071048 
0, 582453b7 
0.OB051793 
0,76253110 
0,80008864 
0,79911023 
0.76008034 
0 . 68b 17800 
0,58322120 
0,45441785 
0,32488394 


0,13623840 

0.17486395 

0,20426749 

0,22483049 

0,23727563 

0,24228705 

0,24017110 

0,23061584 

0,21259359 

0,18442638 

0.14403832 

0.08936647 

0,01891124 

-0,06764033 


0.13705157 
0, 22579031 
0.36392629 
0,50367516 
0,b2892926 
u. 72990406 
0.79945976 
0.83266175 
O.U2690579 
0.78213501 
0.70113367 
0.59002823 
0.45980692 
0.38185053 


-17.26232147 
-12,92689474 
-8.77973175 
-5. 9569o977 
-4,02796412 
-2,73468471 
-1,94406796 
-1,59062791 
-1,65087950 
-2, 13436556 
-3.0839o366 
-4.58254433 
-6,74849033 
-9,58115005 


***♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦ ♦♦♦♦♦♦♦♦* 

SUM  OP  ABSOLUTE  PRESSURES  AX  21  PUINTS/21 .DUE  XU  TRANSDUCER  BELOW  SUBPACE  IS 
DB=2G. ♦LOU (PT1 )=  -3.76133323 

THESE  RESULTS=AVE,  00=20, *(SUM  OPLUGIP ( J ) /R( J ) )  R  -4,663447 


0,64853489 
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TRANSDUCER  IS  AX  6,75  IN,  FKllM  SURFACE  «NL  STRING  UF  IIYDRuPMInES  ARE  LOCATED  AT  6,00  IN,  HCIR,  AND  AX  A  DEPTH  OF  13,00 

FOLLOWING  THREE  SETS  OF  RESULTS  aRE  PRESsUrEo  AND  THE  ABSOLUTE  MAGNITUDES  DUE  TO  LOWEh  TRANSDUCER 
-VE  UPPER  TRANSDUCER  &  THE  SUM  Of  AuuVt  TWO  SETS,  THE  LAST  COLUHn  =20,*LuG(A6S(PRESSURE) ) 


-0.454B1992 

-0,01612768 

0 . 45510575 

-6.83775377 

-U, 4497437b 

0,03206648 

0,45088544 

-6,91867590 

-0 ,41908219 

0 , 0742o748 

U. 42561197 

-7,41972351 

-0. 36516204 

0,10664892 

0,38041729 

-8.39479542 

-0.29145756 

0,12670507 

0,31780761 

-9.95671368 

-0.20225550 

0.13333258 

0.24224959 

-12,31473923 

-0,10233780 

0,12677482 

0.16292599 

-15.76019287 

0.00329230 

0,10846397 

0,10851394 

-19.29029083 

0,10963734 

0,08078530 

0.13618596 

-17,31735420 

0 , 21 1 88590 

0,04678502 

0,21698959 

-13,27122211 

0,30554074 

0,00984612 

0.30569932 

-10,29411125 

0,38652590 

-0,02664691 

0,38744330 

-8,23583698 

0,45126435 

•0,05962587 

0,45518655 

•6,83621216 

0, 49o7S474 

-0,08662610 

0,50425130 

-S,9470S963 

0,52064812 

-0,10602406 

0.53133380 

-5,49265099 

0,52134168 

-0,11720297 

0,53435349 

•5,44342709 

0,49808633 

-0,12063804 

0,51248759 

•5,80633307 

0,45110309 

-0,11788947 

0,46625310 

•6,62756586 

0,38171154 

•0,11147950 

0,39765736 

•8,00981998 

0,29243407 

-0,10466953 

0.31060165 

•10,15592480 

0,18706162 

•0,10113193 

0,21264927 

-13,44672203 

0,00897303 

•0,10770953 

0,10808264 

•19.32488060 

-0,01163361 

•0,09864043 

0,09932409 

•20,05890846 

-0,03137226 

•0,08760696 

0,09303482 

•20,62522507 

-0,05008724 

-0,07491773 

0,09011880 

•20,90369225 

-0,06/66387 

•0,06088639 

0,09102501 

•20,61678581 

-0,08402468 

•0,04582217 

0,09370694 

*20,38113213 

•0,09912401 

-0,03002929 

0,10357281 

•19,69508553 

-0,11294417 

-0,01380170 

0,11378432 

-18,87835121 

-0,12548585 

0,00257806 

0,12351233 

•18,02627182 

-0, 13076819 

0,01884613 

0,13806055 

•17,19860840 

-0, 14o81983 

0,03475260 

0,15087679 

•16,42755127 

-0,15567723 

0,05006776 

0,16353036 

•15,72803307 

-0,16337846 

0,06457981 

0,17567889 

•15,10560894 

•0,16996080 

0,07809938 

0,18704595 

•14,56103420 

-0,17545445 

0,09045649 

0,19739971 

•14,09307003 

•0,17988494 

0,10150729 

0.20654859 

•13,69955540 

•0,18320546 

0,11112931 

0.21432675 

-13,37847233 

-0,18559691 

0,11922631 

0,22059268 

•13,12817955 

*0  c  X 0oUo6o7 

0,12572858 

0,22522618 

-12,94762421 

-0,18704949 

0,13059725 

0.22812970 

•12,8363b379 

-0 , 1 8ol U336 

0,13382289 

U, 22922266 

-12,79485035 
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-0,44584689 

-0,12383721 

0.46272576 

-6. o9352b74 

-0,46137735 

-0,06657396 

0.40615574 

-6.62937927 

,  -0,45045444 

-0,01333947 

0,45065188 

-6.92317677 

-0,41524929 

0,03173120 

0,41645989 

-7.608536/2 

-0,35912144 

0 . 0658 1 8o8 

0,36510316 

-8.7S16o896 

-0,28o280l8 

0,08751041 

0,29935667 

-10.47622108 

-0,2014618? 

0,09674554 

0,22348727 

- 1 3. Ul 494503 
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-0.10VbSlU7 

0,09466228 

0. I448o021 

-16.78101921 

-0.U1584B51 

0,083363 37 

0.08485651 

-21.42629623 

0,07511771 

0.06563115 

0,09975029 

-2u,02l7l7o7 

0,15872091 

0,04459873 

0,16486774 

-15,c5726664 

0.23084867 

0,02342085 

0.232033/0 

-12.68897915 

0,28/88590 

0,00495395 

0,28792852 

-10.61430721 

0,32679394 

-0,00852672 

0.32690516 

-9,71156406 

0, J451936U 

-0,01556756 

0.34554452 

-9.22992039 

0.34145674 

-0,01569568 

0.34181729 

-9.32411957 

0,31482069 

-0,00950873 

0,31496447 

-10,03476906 

0,26550618 

0,00133684 

0.26550958 

-11,51839733 

0,19484487 

0.01424908 

0.19536521 

-14.18305683 

0,10538457 

0,02592772 

0,10352721 

-19,28922644 

0.00095826  0.03269096 
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0,032705u0 

-29,70771790 

SUH  OF  ABSOLUTE  PRESSURES 
DB=20,*L0G(PT1  )  = 

AT  21  POINTS/21, DUE 
-8 , 21789837 

TU  TRANSDUCER 

BELOW  SURFACE  IS 

THESE  RESULTS=aVE.  DUs20,*tSUM  UFLUG(P(J)/R(J) ) 

9 

-9,665609  DO, 

************************* ******** 

'v. 

RESULTS  FOK  HYDROPHONES  at  6,00  IN. 


20.4LOGCAVERAGE  OF  105  PRESSURES)*  -5,85430527 

AVERAGE  UF(20,LOGCPRES»UHE))s  -7,03643559 
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DARPA,  T.  Kooij 
NORDA,  C.  Wilcox 
NTEC,  R.  Breaux 
NWC,  L.  Gulich 
ONR,  N.  Basdekas 
T.  Swafford 


INTERNAL 

Code  0211,  R.  Bernier 
10,  W.  VonWinkle 
101,  A.  Van  Woerkom 
3222,  H.  II son 
G.  Kudlak 
3302,  P.  G.  Calde 
3332,  R.  Radi  inski 
33491,  R.  Dinapoli 
363,  J.  R.  Short 
38203,  R.  Rubega 
38291,  J.  Miranda 
3822,  R.  Menoche 
40 
44 

4491 

4494  (3  cys) 

60,  J.  Dlubac 
T.  Fries 
J.  G.  Keil 

61,  J.  S.  Cohen 

EXTERNAL  -  8 

INTERNAL  -  22 

TOTAL  -  30 


